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You Men Who Pay 
the the Advertising Bills Bills 


A large organization, nation-wide,--has-: been : 


working for two years to promote better advertising con 
ditions and to protect the man who pays the advertising bills: It employs 
a large staff of experts and has gone to great expense in order to 
protect your interests. 


This organization is financed by advertisers, 
advertising agencies and newspaper, magazine, farm journal 
and trade paper publishers all over America—with the sole object 
in view of putting the buying of advertising space on a soand, elean, 
businesslike basis—so that you, when you buy advertising, can* sauenud 
what you get. It is not organized for profit—but for service. only. 


This organization is known as the ‘‘A. B:C. ” 


—Audit Bureau of Circulations—and is entitled to the support 
of every business man who ever pays a dollar for advertising” space. 





When you buy space from any publisher | 
who is a member of the “A. B.C.,” you buy CERTIFIED | 
CIRCULATION—circulation that is as bona fida and square and — 


honest as certified check—circulation that has been verified in ev 
smallest detail, by the trained and unbiased auditors of the “A, B. 


When you buy advertising space, buy it from: 


those publications who have nothing to conceal, whose circu- 
lations are certified circulations. 


The Welding Engineer A ohoghe 
L. B. Mackenzie,-Editor 
Member Audit Bureau of Circulations 
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The largest akan of Bs Abstylenc 
Welding and Cutting Equipment and 
‘Supplies in the World 


Oxweld Equipment includes Acetylene Generators, Welding and Cutting Blow 
Pipes, Regulators and Supplies—everything needed for all requirements— N 
complete installations for the most extensive manufacturing and repair opera- N 
tions to portable units for emergency and field use. Because of the scientific N 
accuracy and exactness of design—high quality materials and the mechanical N 
perfection of construction and workmanship, OXWELD EQUIPMENT will N 
produce the most efficient and economical results in welding and cutting oper- N tC 
ations of every character. 


Oxweld Supplies are made up in accordance with the formulae of our metallur- 
gists—tested by analysis in our laboratory and their merits tested out and 
proven by our expert welders in actual shop practice. We guarantee 
OXWELD SUPPLIES, when used by competent welders, to produce better 
results than any others known to the art today. 


Our knowledge and experience, as the largest makers of welding and cutting 
equipment in the world, are always at the service of every purchaser and pros- 
pective purchaser of OXWELD APPARATUS, to determine the most eco- 
nomical and efficient applications of the PROCESS to the manufacturing or 
repair problems at hand. 


Write us for information on any class of 


» or Ie &: 
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Oxweld Acetylene Company | 


CHICAGO 
- 36th St. and Jasper Place 

NEWARK, N. J. 
6460-680 Frelinghuysen Ave. 
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The BUCKEYE Oxy-Acetylene Welding and Cutting Outfits 


Stationary and Portable 


< on Ca” Live Men 
” Dies / Wanted 
Preheating _ m/f FN IST WH Represent Us 
r eres : * . fa> VA. on 
Kerosene : | _ Commission 
Torches - =< -~ i. \ =e 
= : - | erritory 
and { = ug . raga 
: 7 . nly Men 
Oil | : Who Will 
Furnaces ——— a oe Demonstrate 
| ” Desired 


We Build Both Oxygen as Well as Acetylene Generators 


Ask for Catalog K 


THE MACLEOD CO., Bogen Street, CINCINNATI, OHIO 
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Ve 
rand om | Ley, Every Welder! 


The Imperial Hand Book of Welding, Cutting and De- 
carbonizing is what every welder has been looking for. 








It contains 60 pages, 40 illustrations—compact—brief 
written so every one can understand. 

No tedious history of the process, no long involved tech- 
nical explanation of the chemical and physical action of 
the gases—just plain, simple directions—all the things 
every welder must know and understand to make a success. 

Imperial Welding and Cutting Equipment has proved to 
be the safest, most efficient and most economical, and now 
we offer the best welding instructions ever issued—free to 
users of Imperial Apparatus—$1.00 each to those less for- 
tunate. 


The edition is limited—act now to be sure of your copy 
—also ask for catalog and prices of Imperial Equipment. 


Imperial Brass Mfg. Co. 


522 South Racine Avenue CHICAGO 
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Buyers’ Index 


Readers of Ghe Welding Sngineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus an 


supplies. ‘Che advertisin 


g section includes the principal manufacture 


of the United States. 











ACETYLENE (Compressed in Cylinders) 
Commercial Acetylene Welding Co. 
The Prest-O-Lite Co., Ine. 

Universal Oxygen Co. 

ACETYLENE GENERATORS 
Bermo Welding Apparatus Co 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting Co. 
International Oxygen Co. 

The Macleod Co. 

Metals Welding Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co 


ALUMINUM FILLER RODS 
American Oxygen Co. 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 
Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Mach. Co. 
United States Welding Co. 
Universal Oxygen Co. 
Welding Materials. 


ALUMINUM FLUX 


American Oxygen Co. 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 


Henderson-Willis Welding & Cutting Co. 


The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 

Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 

Welding Materials. 


ALUMINUM SOLDER 


ANNEALING FURNACES 
Buffalo Dental Mfg. Co. 
The Macleod Co. 
Universal Oxygen Co 


APRONS (Asbestos) 
Welding Materials. 


ASBESTOS GLOVES 
Welding Materials. 


ASBESTOS SHEET PAPER 
American Oxygen Co. 
Davis-Bournonville Co. 

Indiana Oxygen Co. 

Oxweld Acetylene Co. 
Oxy-Acetylene Products Co 
Superior Oxy-Acetylene Machine Co 
United States Welding Co. 
Universal Oxygen Co. 

Welding Materials. 


BLOW TORCHES (Acetylene) 
American Oxygen Co. 
Bermo Welding Apparatus Co 
Buffalo Dental Mfg. Co. 
Indiana Oxygen Co. 
The Prest-O-Lite Co. 


BOOKS (Relating to Welding) 
The Welding Engineer 


BRASS AND BRONZE FLUX 


American Oxygen Co. 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 
Oxy-Acetylene Products Co. 
United States Welding Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 
Welding Materials. 

BRASS SPELTER WIRE 


Universal Oxygen Co. 


BRAZING OUTFITS 


Buffalo Dental Mfg. Co. 
Superior Oxy-Acetylene Machine Co. 
The. Macleod Co. 


BRONZE FILLER RODS 
American Oxygen Co. 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 
Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 
Superior Oxy-Acetylene Machine Co 
United States Welding Co. 
Universal Oxygen Co. 
Welding Materials. 


BUTT WELDERS (Electric Resistance) 


Thomson Electric Welding Co. 
Welding Materials. 


CARBIDE (Calcium) 


American Carbolite Sales Co. 
Union Carbide Sales Co, 
Canada Carbide Sales Co. 


CARBON REMOVING TORCHES 


American Oxygen Co. 

The Bastin-Blessing Co. 

Bermo Welding Apparatus Co. 
The Bishop-Babecock-Becker Co. 
Davis-Bournonville Co. 

General Welding & Equipment Co. 
Henderson-Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 

The Macleod Co. 

Metals Welding Co. 
Oxy-Acetylene Products Co. 
Oxweld Acetylene Co, 

The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Mach. Co. 
Universal Oxygen Co. 


CAST IRON FILLER RODS AND FLUX 


American Oxygen Co. 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 


Henderson-Willis Welding & Cutting Co. 


The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 

Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 

Welding Materials. 


ELECTRIC ARC WELDING OUTFITS 
Westinghouse Electric & Mfg. Co. 
Welding Materials. 

General Electric Co. 


ELECTROLYTIC OXYGEN PLANTS 


International Oxygen Co. 
Universal Oxygen Co. 


FILLER RODS (Aluminum) 
Oxy-Acetylene Products Co. 
United States Welding Co. 
The Prest-O-Lite Co. 

FILLER RODS (Swedish Iron) 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 
Welding Materials. 

FILLER RODS (Tobin Bronze) 


American Oxygen Co. 

Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

Henderson-Willis Welding & Cutting Co 
The Imperial! Brass Mfg. Co. 

Indiana Oxygen Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co. 


Oxy-Acetylene Products Co 
Superior Oxy-Acetylene Machi: 
United States Welding Co 
Universal Oxygen Co, 

Welding Materials. 


FILLER RODS (Vanadium Steel) 
American Oxygen Co. 
Bermo Welding Apparatus Co 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cu 
The Imperial Brass Mfg. Co 
Indiana Oxygen Co. 
Oxweld Acetylene Co. 
Oxy-Acetylene Products Co 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machins 
United States Welding Co. 
Universal Oxygen Co. 
Welding Materials. 


FIREPROOF PLASTIC 
Bermo Welding Apparatus (Co 


FLUE WELDERS (Electric Resistance 
Thomson Electric Welding Co. - 


FLUX WELDERS (Electric) 
Westinghouse Electric & Mfg. (« 
FURNACES (Annealing) 
Buffale Dental Mfg. Co. 
The Macleod Co. 
Universal Oxygen Co. 
GASOLINE PREHEATING FURNACES 


Buffalo Dental Mfg. Co. 
The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Machine ‘ 
GAS BURNERS (Preheating) 
The Macleod Co. 
Oxy-Acetylene Products Co. 
Superior Oxy-Acetylene Machine ( 
Universal Oxygen Co. 
Westinghouse Electric & Mfg. © 
Superior Oxy-Acetylene Machine ‘| 
GLOVES (Asbestos) 
United States Welding Co. 
Welding Materials. 
GOGGLES AND HOODS (Welders) 


American Oxygen Co. 

William C. Adams, 

Bermo Welding Apparatus Co. 
Chicago Eye Shield Co. 
Davis-Bournonville Co. 

F. A. Hardy & Co. 
Henderson-Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 

Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine ‘ 
United States Welding Co. 
Universal Oxygen Co. 
Westinghouse Electric & Mfg. Co 
Welding Materials. 

GLOVES (Welders Asbestos) 
American Oxygen Co. 
Davis-Bournonville Co. 
Indiana Oxygen Co. 
Oxweld Acetylene Co. 
Oxy-Acetylene Products Co 
Universal Oxygen Co. 

GAUGES (Pressure) 
American Oxygen Co. 
The Bastin-Blessing Co. 
Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co 
Indiana Oxygen Co. 
Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 
The Prest-O-Lite Co. 
United States Welding Co. 
Universal Oxygen Co. 
U. 8S. Gauge Co. 


HARDENING FURNACES 


Buffalo Dental Mfg. Co. 
The Macleod Co. 
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From a Shanty to a Factory 


a 
















This group indicates the in- 
creasing use of Davis-Bournon- 
ville oxy-acetylene and oxy- 
hydrogen welding and cutting 
ipparatus. An additional 
factory building at Jersey city 
is now completed, giving 30,000 
sy. ft. more floor space for in- 
reased Sredieetion of “Davis 
lpparatus.” 








lirst Demonstration 
Shop, 1907. 


Second Demonstra- 
tration Shop, 1908. 


Demonstration and 
Welding Shop, 1910. 


| . General Office and 
factory, 1915. 


5. General Offices and 
Factory, 1916. 


DAVIS-BOURNONVILLE CO. 


NEW YORK General Offices and Factory, Jersey City, N. J. CHICAGO 


Sales Offices: New York, Chicago, Detroit, Cleveland, Pittsburgh, P hiladelphia, Boston. 
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HOSE (Oxygen and Acetylene) 
American Oxygen Co. 
Bermo Welding Apparatus Co 
Buffalo Dental Mfg. Co. 
Davis-Bournonville Co 
Henderson- Willis Welding & Cutting Co. 
Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 
Superior Oxy-Acetylene Machine Co. 
The Prest-O-Lite Co. 
United States Welding Co. 
Universal Oxygen Co. 


HOSE UNIONS 
Bermo Welding Apparatus Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co. 


HYDROGEN 
International Oxygen Co. 
Universal Oxygen Co. 


KEROSENE PREHEATING TORCHES 


Goldschmidt Thermit Co. 

The Imperial Brass Mfg. Co. 

The Macleod Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
NEEDLE VALVES 

The Bastin-Blessing Co. 

Bermo Welding Apparatus Co. 

Buffalo Dental Mfg. Co. 

K-G Welding & Cutting Co. 

Oxy-Acetylene Products Co. 

Superior Oxy-Acetylene Machine Co. 


OIL BURNERS (Preheating) 
The Macleod Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Mach. Co. 


OXYGEN (Compressed in Cylinders) 
The Linde Air Products Co. 
Swift & Co. 

Universal Oxygen Co. 


PIPE WELDING 
Goldschmitt Thermit Co. 
PHOTOGRAPHS 
Chicago Architectural Photographing Co., 
(Specialists in photographs relating to the 
welding industry) 
PLASTIC (Fireproof) 
Welding materials. 
PRESSURE GAUGES 
The Bastin & Blessing Co. 
Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co. 
Superior Oxy-Acetylene Mach. Co. 
U. 8S. Gauge Co. 
United States Welding Co. 
Universal Oxygen Co. 
RAILROADS—Special Service for 
Oxweld Railroad Service Co. 
REGULATING VALVES (Acetylene) 
The Bastin-Blessing Co. 
Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 
Federal Brass Works. 
Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding &. Cutting Co. 
F. Cc. Kuhnle & Co. 
Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 
The Prest-O-\ite Co. 
Superior Oxy-Acetylene Machine Co. 
The Prest-O-Lite Co., Inc. 
United States Welding Co. 
Universal Oxygen Co. 


REGULATING VALVES (Hydrogen) 
The Bastin-Blessing Co. 
Bermo Welding Apparatus Co. 


The Bishop-Babcock-Becker Co. 
The Prest-O-Lite Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Oxy-Acetylene Products Co. 
Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 


REGULATING VALVES (Oxygen) 


American Welding Co. 

The Bastin-Blessing Co. 

Bermo Welding Apparatus Co 
The Bishog-Babcock-Becker Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
International Oxygen Co. 

K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 


SEAM WELDERS (Electric) 


General Electric Co. 
Westinghouse Electric & Mfg. Co. 


SEAM WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


SPOT WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


TANK CONNECTIONS (Oxygen and Acety- 
lene Adaptors) 


Superior Oxy-Acetylene Machine Co. 


THERMALENE-GAS 
The Thermalene Co. 


THERMIT WELDING 
Goldschmidt-Thermit Co. 


— (Gasoline and Kerosene Preheat- 


Buffalo Dental Mfg. Co. 

General Welding & Eq. Co. 

The Macleod Co. 

The Bishop-Babcock-Becker Co. 
Metals Welding Co. 

The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Westinghouse Electric & Mfg. Co. 


TORCHES (Oxy-Acetylene Cutting) 
Bermo Welding Apparatus Co. 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 
General Welding & Eq. Co. 
Henderson- Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Metals Welding Co. 
The Macleod Co. 
Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 
The Prest-O-Lite Co., ine. 
Superior Oxy-Acetylene Machine Co. 
The Thermalene Co. 
United States Welding Co. 
Universal Oxvgen Co. 


TORCHES (Oxy-Acetylene Welding) 
Bermo Welding Apparatus Co. 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 
General Welding & Eq. Co. 
Henderson- Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
The Macleod Co. 
Metals Welding Co. 
Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 
The Prest-O-Lite Co., Inc. ° 
Superior Oxy-Acetylene Machine Co. 
The Thermalene Co. 
United States Welding Co. 
Universal Oxygen Co. 


TORCHES (Oxy-Hydrogen Cutting) 


Bermo Welding Apparatus Co. 
The Bishop-Babcock-Becker Co. 


— 





Davis-Bournonville Co. 
General Welding & Eq. Co 
Henderson-Willis Welding & Cut 
The Imperial Brass Mfg. Co. 
Metals Welding Co. 

Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 
Superior Oxy-Acetylene Machine 
Universal Oxygen Co, 


TORCHES (Oxy-Hydrogen Welding 


Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker CC 
Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 

General Welding & Eq. Co. 
Henderson-Willis Welding & Cut 
The Imperial Brass Mfg. Co. 
Metals Welding Co. 

Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 
United States Welding Co 
Universal Oxygen Co, 


TORCHES (Special to Order) 


Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co 
Superior Oxy-Acetylene Machine 


TRUCKS (Cylinder Carriers) 


Davis-Burnonville Co. 
Henderson-Willis Welding & Cutt 
The Imperial Brass Mfg. Co. 
Oxweld Acetyleme Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine 
United States Welding Co. 
Universal Oxygen Co. 


VALVES (For Oxygen Cylinders) 


The Bastin-Blessing Co. 
International Oxygen Co. 
Universal Oxygen Co. 


WELDING (Electric Resistance-Custom 
Work) 





Thomson Electric Welding Co. 


WELDERS’ GOGGLES 
William C. Adams. 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine ( 
United States Welding Co. 
Universal Oxygen Co. 
Welding Materials. 


WELDING (Oxygen for) 
International Oxygen Co. 
The Linde Air Products Co. 
Universal Oxygen Co. 


WELDING TORCHES (Oxy-Acetylene) 
Bermo Welding Apparatus Co. 
The Bishop-Babcock-Becker Co 
Davis-Bournonville Co. 
General Welding & Eq. Co. 
Henderson-Willis Welding & Cutting 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
The Macleod Co. 
Metals Welding Co. 
Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 
The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Machine Co 
The Thermalene Co 
United States Welding Co. 
Universal Oxygen Co. 


WELDING TORCHES (Oxy-Hydrogen) 
Bermo Welding Apparatus Co. 
The Bishop-Babcock-Becker Co. 
Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
General Welding & Eq. Co. 
Henderson-Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co. 
Metals Welding Co. 
Oxweld Acetylene Co. 
Oxy-Acetylene Products Co. 
Superior Oxy-Acetylene Machine Co 
United States Welding Co. 
Universal Oxygen Co. 
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DP) Union Carbide Sales C 

Sea nion Varpidae Sales ompany 
New York City, Chicago, IIl., 
42nd St. Building Peoples Gas Building 


SOLE DISTRIBUTORS OF 


NION CARBIDE 


‘‘World’s Best Quality—Highest Gas Yield’”’ 


San Francisco, Cal., 
Kohl Building 








For Oxy-Acetylene Welding Plants 


Contractors’ Flare Lights, Torches and 
Private and Municipal Lighting Plants 


Packed in Blue and 
Cray Drums 


“Union Carbide” is packed in 100-lb. blue and gray drums marked con- 
spicuously, ““UNION CARBIDE.” 


The following sizes are carried in stock in 100-lb. drums: 


34 x 2 in. 13 x 2 in. 


2 x 4 in. 


—a large size. —an intermediate size. 


4 x 1/12 in. 


—a medium size. 





finely crushed size. 


Union Carbide in the Generator sizes above listed will be shipped direct to consumers from a 
Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept 
on hand: 


ALABAMA 
Rirmingham—1916 Morris Ave. 
Mobile—262-268 S. Water St. 
Montgomery—114 N. Perry St. 
ARIZONA 
Phoenix—16 S. Central Ave. 
ARKANSAS 
Fort Smith—109-123 So. Ninth St. 


LOUISIANA OHIO : 
New Orleans—715-717 Perdido St. Cincinnati—63-65 Plum St. 

MAINE Cleveland—601 The Citizens’ Building. 
Portiand—202 Commercial St. Columbus—310 Dublin Ave. 

MARYLAND Dayton— 812-828 a First St. 
Baltimore—19 E. Lombard St. Lima—338 East High St. 


: et o. ts rs Toledo—i14 S. Erie St. 
Skate ie ellen tation. Zanesville—Main and Second Sts. 


a ee Second St. MASSACHUSETTS ‘ op 9 ON inhone City—27-29 E. Grand Ave. 
Fresno—-932 H St. Boston—(See Cambridge ‘“A.’’) OREGON 


Cambridge—241 Albany St. Portland—i04 North 5th St. 


py 6—639 Gibb : ; “ 
eae hy Springtield—Napier St. | PENNSYLVANIA 


Sacramento—1523-31 Front St. 

San Diego—326-336 Fifth St. 

San Francisco—Kohl Building. 
COLORADO 


MICHIGAN . Beaver. 
Detroit—Jefferson Ave. and Orleans St. Du Bois—Weber Ave. and Franklin St. 
Grand Rapids—135 Ottawa Ave., N. Y Erie—1426 Chestnut St. 








Denver—Nineteenth and Wazee Sts. 
Victor—Third and Diamond Sts. 
CONNECTICUT 
Hartford—877 Main St. 
DISTRICT OF COLUMBIA 
Washington— Maryland Ave. and 9th St., 


8. ° 
FLORIDA 


Hancock—First National Bank Bldg. 
Iron Mountain—215 E. A St. 
dackson—172 South Water St. 
Saginaw—1902 N. Michigan Ave. 
Sault Ste. Marie. 

MINNESOTA 
Minneapolis—334 N. First St. 
Virginia—413 Chestnut St. 


Harrisburg—627 Walnut St. 
Johnstown—129 Jackson St. 
Pittsburgh—32nd St. and Penn. R. R. 
Pottsville—Railroad and Sanderson Sts. 
Scranton—4 Cliff St. 

Williamsport—Canal and Court Sts. 


RHODE ISLAND .......: .....- aT, 


Providence—Allen’s Ave., P.. O. Box 419. 


Jacksonville—106 E. Forsyth St. MISSISSIPPI SOUTH CAROLINA 
Lh: Tampa St. Vicksburg—1312 Washington St. _ Charleston—153 Church St. 
GEORGIA MISSOURI TENNESSEE 


Atlanta—Cor. Haynes and Rhodes Sts., 
P. O. Box 1594. 
Savannah—Ogeechee Canal, South of 
Bay 8, P. O. Box 78. 
ILLINOIS 
= - ieecenn Gas Bldg.. Michigan 
va, 
Decatur—133-147 W. Williams St. 
East St. Louis—600 Walnut Ave. 
Peoria—7 21-731 So. Washington St. 
Marion—315 S. Granite St., Box 747. 
Monmouth—601 S. First St. 
Quincy—222 S. Eighth St. 
Streator—702 East Elm St. 
INDIANA 
Evansville—1601 Illinois St. 
Indianapolis—110-112 S. Alabama St. 
Terre Haute—921 Wabash Ave. 
IOWA 
Des Moines—117-119 Fifth St. 
Dubuque—sth and Washington Sts. 
Ottumwa—207-9-11 S. Washington St. 
— City—925 Fourth St., P. O. Box 
KANSAS 
Pittsburg—109 W. Third St. 
Salina—103 S. Fifth St. 
Wichita—721 Beacon Building. 
KENTUCKY 
Uouisville—126 E. Main St. 





Kansas City—1316€-1318 W. Eighth St. 
St. Joseph—920 S. Sixth St., Sta. “A.” 
St. Louis—(See East St. Louis, Ill.) 


NEBRASKA 


Omaha—1007-9-11 Jones St., Union Sta, 
eh 


NEW HAMPSHIRE 
Concord—77 South Main St. 
NEW JERSEY 


Camden—Delaware Ave. and Cooper St. 


Jersey City—554-56 Henderson St. 
NEW YORK 

Albany—108 Third Ave. 

Binghamton—21 Jarvis St. 


Geneva—Exchange St. and Railroad Pl. 


Jamaica—11 New York Ave. 
Kingston—O’ Neil St., near Broadway. 
New York City—42nd St. Building. 
Niagara Falls. 
Poughkeepsie—Smith St. and N. Y., N. H. 
& H. R. R. Tracks. 
Roscoe. 
Utica—127 Hotel St. 
Watertown—438 Court St. 
Whitehall—57 Canal St. 
NORTH CAROLINA 
Wilmington—105 North Water St. 
NORTH DAKOTA 
Fargo—17-19 Broadway. 





Chattanooga—700 E. Tenth St. 
Knoxville—426 West Depot Ave. 
Memphis—671 South Main St. 
Nashville—105-107-109 Broadway. 


TEXAS 


Dallas—802-810 Cadiz St. 

El Paso—900 Overland St. 
Houston—Baker and Cedar Sts., Box 745. 
San Antonio—Cor. Leal and N. Salado 


Sts. 
Waco—633 S. 7th St. 


UTA 


AH 
Salt Lake City—118 W. Second South St. 


VERMONT 


Burlington—87 College St. 


VIRGINIA 


Lynchburg—1324 Commerce St 
Norfolk—Cor. First and Front Sts. 
Richmond—18th and Cary Sts. 


WEST VIRGINIA 


Bluefield—i195 Roanoke St. 
Charleston—Broad St. and K. & M. R. R. 
Fairmont—‘‘A” Street. 

Huntington—820 3rd Avenue. 


WASHINGTON 


Seattle—1103 First Ave, 
Spokane—6416 Peyton Building. 


WISCONSIN 


La Crosse—Front and King Streets. 
Madison—309 East Wilson St. 
Milwaukee—120-134 Jefferson St. 


We recommend our customers to select. from the list, the city from which the quickest delivery and lowest freight rate can be 
ned, and address their orders to “Union Carbide Sales Company” at the distributing point selected accompanied by remittance, 


ease address request for information or special correspondence to either the Chicago or New York office. 
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U. S. Gaug: ; 
Company 
New York 
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cece 


The 


BASTIAN-BLESSING COMPANY 


125-131 W. Austin Ave., 
CHICAGO, ILL. 








TTT 





TL 











Specialists in Dependable Regulators 


We also manufacture ap- | 

paratus parts, torches, etc., || EG 
on contract, per sample. TRADE 
Let us figure on your next MARK 


order. 











Hee 





We Sell Manufacturers and Jobbers Only 

















JHERMACENE JI at ct ThEAtES HERMALENE 


The Oxy-Thermalene Method | 


of Welding, Cutting, Brazing, Etc. - 


The only Acetylene Oil Gas generator in the world. Saves 25% 
on gas and oxygen. First class references. We also sell complete 
Oxy-Acetylene equipment for dissolved Acetylene for $42.00. 








Thermalene gas in conjunction with Oxygen gas produces the 
| ideal flame for welding and cutting. There is no loss of time due 
to shortage of gas. The generator works only when you work. 
When shut off, generator ceases instantly. 


Thermaline will not 
produce faulty welds 
due to impure and 
moist gas. The gen- 
erator may be mount- 
ed on a truck and 
made portable. 


Thermaline Gas, be- 
ine heavier and richer 
than Acetylene and 
other gases, has more 
body, producing a soft- 
er non-oxidizing flame, 
which assures a more 
yearn = .. STE Ud HUNDUNGNDAVUGUESENEEASSELOEUEDADAEUED ALATA SAEED NAGEL 
burning or making the 
metal brittle. 


Write for full infor- 


—e New York, 67 Wall St. 


The TOLMAN MFG. CO. has adopted 
the U. S. GAUGE as standard on their 
equipment. Its record in service, togethe1 
| with distinctive patented safety features 


commend it to the best trade. 


ON 











THE Chicago, Clark Street San Francisco, 68! Mar- 
THERMALENE Bridge. ket Street. 
COMPANY Detroit, 42 W. Larned Montreal, Board of 
Street. Tonle 








Chicago Heights, III. 


Works: Sellersville, Pa. 


rH 
THE MA ENE HEY 
<= ey 1 
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Oxy-Acetylene Welding 
and Cutting 


Electric and Thermit Welding 
By Harotp P. MANLy 


“Fyber-Weld” Industrial Goggle 


FYBER-WELD GOGGLE 


——— 
—— —_ 
































N 
= —— a a Bureau of N 7 ; 
a 4 215 pages, fully illus- 
i “ACETYLENE trated. Price, Post- 
RS SE LDING paid, cloth ...... $1.00 
i, AND CUTTING Full leather, stamped 
SS | | ELECTRIC AND in gold, red edges. \ 
i's, | | THERMIT WELDING Postpaid ....... 1.50 E asy-Flexi- 
\ MANLY Here is a brand new ble Center 
ger gle at a The Welder’s Delight—Made of fibre—an abso- 
Si aaa enim 7 pa lute Non-conductor of Heat. Light and durable. 
& ye J ; 5 Rick Ir No. 510. Fitted with Our Famous Essentialite Lenses 
oxy-acetylene process. in the exact glass for protecting the delicate organism of 


' addition to this process 
t are included electric and 
thermit welding, and a 
special chapter on hand forging and welding. Much 
practical information is given on the uses and 
characteristics of the various metals. The following 


sight against Ultra-Violet and Infra Red rays. 
Price $3.00 per pair. 


No. 510. Fitted with Smoke Green Lenses. 
Price $2.00 per pair. 











Fyber Spectacle 











° s No. 511. Fitted with 
chapter headings show the scope and practical value Smoke Green 
of this book, which is just off the press: ee ee 
Metals and Alloys. Acetylene Generators. No. 511. Fitted with 
Welding Materials. Welding Instruments. “Ik ssenitialite” 


Oxy-Acetylene Welding Practice, Including Oxy-Acetylene 
Cutting. 
Electric Welding. Hand Forging and Welding. 
Sordering, Brazing and Thermit Welding. 
Oxygen Process for Removal of Carbon. 


Sent postpaid upon receipt of price by 
The Welding Engineer, 608 S. Dearborn St., Chicago, Ill. 


WLLL LLL ddd bddbddbdbddbdddbbbhdbdddibbddls 


Lenses. $1.50 per 
pair. 





Manufactured exclusively by 


THE CHICAGO EYE SHIELD CO. 


Safety Dept. No. 33 
2300 Warren Ave. Chicago, Illinois 














Oxweld Apparatus 
For Railroad Service 


is to broken equipment what a new point is to your pencil. Its use 
gets the other 95% value out of your equipment that has broken long 
before its mechanical life should have gone. 


Reclaim the profits discarded in your scrap pile with our Oxweld 
outfit. A broken tooth on a gear is easily built up and refinished and 
the gear goes back to work for its full life, and so on throughout the 
whole list. 


On your wrecking trains this outfit will prove of untold value. 
Tangled steel wreckage is quickly cut up; service is quickly resumed. 
The cost is tremendously reduced. The profit is the difference be- 
tween scrap value and replacement cost, less the small cost of repairs. 





Oxweld Railroad Service Company 


Railway Exchange Building 30 Church Street 
Chicago New York 
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AMERICAN CARBOLITE SALES COMP: vy 


DISTRIBUTORS OF 


CALCIUM CARBIDE 


WW. 


HALAL 


Large and complete stocks of all standard sizes, packed in drums and 
carried on hand at the following distributing points: 


INDIANA MICHIGAN OHIO 
Evansville Bay City Cleveland 
Indianapolis Grand Rapids Columbus 
Terra Haute MINNESOTA Salem 

IOWA Albert Lea OREGON 
Albia — . Portland 
Centerville inneapolls 
Davenpert MISSOURI PENNSYLVANIA 


ee ) : Harrisburg 
Des Moines Joplin : 
COLORADO Knoxville Kansas City Wyoming 


Denver St. Toseph UTAH 
Victor — City St. —- Salt Lake Cit 
ILLINOIS MONTANA WASHINGTON 
Benton KANSAS | Butte Seattle 
Chicago Atchison NEBRASKA Spokane 
Decatur Pittsburg Omaha WISCONSIN 
Peoria KENTUCKY NORTH DAKOTA Madison 
Springfield Louisville Fargo Milwaukee 





Please address request for information or prices to General Office, Duluth, Minn. 














Albex Bifocals 


White-Smoked 


Solid white metal frames, easy cable temples, leather 

sides and adjustable bridges. > 
Upper part, clear glass; lower part, gray green Hal- 

lauer glass for welding. 


ee ee THE K-G TORCH 


Same frame with the upper part, cobalt blue glass; NO FLASH-BACK— 
lower part, clear glass. NO BURNT TIPS— 


: 4 . Cutting through three steel-copper alloy plates, eac! 
Each pair supplied with a strong steel case. %-inch thick and all riveted together. Start made w 


Per pair - - - - « « $1.50 drilling a hole or beginning at the edge, 


WILLIAM c. ADAMS TRY THIS WITH YOUR TORCH 


How much gas and labor do you waste with imperfé 
Manufacturer, Importer and Wholesale Dealer in ting torches? 


° ° There is one torch that is right. 
Welding Goggles and Protection Glasses 


332 BOYLSTON STREET THE K -G 


BOSTON - - -_ MASS. U. S. A. K-G Welding & Cutting Co., Inc. 


Write f " i 
rite for Catalogue. Samples Submitted. 556 West 34th Street, New York City 


Py) tyme 
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— Universac Oxvcen Company 


( Sresovean,, Wisconsin, USA), 


=~ a 
@ PURE OXYGEN and HYDROGEN GASES 


WELDING and CUTTING EQUIPMENT 
Milwaukee Branch: 315 Fourth Street 


Welding Plants 
for All Purposes 


12 Sizes—Ranging in price from 
$25.00 to $250.00 


Write = = (S 
catalog yo “BERMO” 


QUINTESSENCE OF PURITY 


The real savings you realize from the 
use of oxygen and hydrogen are deter- 
mined largely by the purity of the 
gases you use. Their cost of produc- 


Plant 
means 
more 
profit for 


tion is another important item. Are and our 


the gases you use of maximum purity? 
Are you getting them at a cost that 


special 
30 day 


means maximum economy? Have you 
offer. 


had your problem authoritatively an- 
alyzed by experts? 


Shipment made same day order received. 

Avail yourself of I. O. C. Service—the 

advice and assistance of experienced 

specialists in oxygen-hydrogen genera- 

tions and application. That service is 
free. Consult us. 


Liberal terms on plants if desired. 
—_— 
Address Department C. 


Bermo Welding Apparatus Co. 
Omaha, Nebraska, U. S. A. 


International Oxygen Company 
115 Broadway, New York 








Hints to WELDERS 


Can you write intelligently about the welding work you do, or which is done under your super- 
vision? That is to say, when you finish an interesting piece of work, can you set down on paper the 
manner in which you went about the job, how you prepared the work, how you preheated and 
how the job was done? Have you learned in the hard school of experience some little stunt which 
every welder ought to know? If you can answer yes to the above questions you are the man I am 
looking for. I'll pay you a fair price for that bit of experience and I'll print it in The Welding En- 
vineer “Hints to Welders” where more than 4,000 of your fellows will see it. Write it down any old 
vay—I’ll polish it up. Make a rough pencil sketch and our draughtsman will fix it up fine. Line 
lrawings are more practical than photographs. Do it today—the men on the firing line are waiting. 


L. B. Mackenzie, Editor THE WELDING ENGINEER, 608 S. Dearborn St., Chicago 
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Carbon 
electrode 
used for 
cutting 
or heavy 
current 
welding 





electrode 
builds up 
or fills 
cavities 
when 
welding 


Light portions show welded tube ends in locomotive 


ed seams and flue sheets, is shown a partly completed locomotive 

flue sheet. The light portions show flue ends which have been 

welded by a G-E arc welding outfit, one type of which, used by the 
American Locomotive Company, is shown at the bottom of this page. 

This welder does its own chipping, so work can go on when your chip- 

pers are busy elsewhere. The control of heat and building of metal pos- 

sible with this welder prevents distortion, uneven crystallization and 


er the C & O locomotive illustrated above, which has weld- 


cavities. 

A G-E are welder will repair worn or broken parts while they are in 
place. Our nearest office will be pleased to give you additional informa- 
tion. 


General Electric Company 


General Office: Schenectady, N. Y. 
District Offices in: 
Boston, Mass. New York, N. Y. Philadelphia, Pa. Atlanta, Ga. Cincinnati, 
Chicago, Ill. Denver, Colo. San Francisco, Cal. St. Louis, 
Sales Offices in all Large Cities 


©) 


Mo. 
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Canada Carbide Sales Company 


30 Church Street 
NEW YORK CITY 


WORKS Sales Agents of 


CANADIAN CARBIDE 


“More gas per pound”’ 


Shawinigan 
Falls, Que. 
Merritton, 
Ont. 


DISTRIBUTING STATIONS 





SIZE PKGS. 
100 Ib. and 
1,000 Ib. 25- 
lb.drums; 
10 Ib., 5 Ib., 
2 Ib., 1lb. tins 


DISTRIBUTING STATIONS 





ALABAMA Manuf’d in all OHIO 


Bessemer—2014-2024 Second Ave. 


Toledo- -Address Detroit. 


CALIFORNIA standard sizes Canal Fulton, 25 S. Canal St. 


Los Angeles—52nd St. and Santa Fe Ave. 

San Francisco—731 Market St. 
ILLINOIS 

Chicago—105 W. Monroe St. 
LOUISIANA : 

New Orleans—Camp and Common Sts. 
MARYLAND 

Baltimore—17 So. Hanover St. 
MASSACHUSETTS 

Boston—47 Oliver St. 

Springfield—50 Taylor St. 
MICHIGAN 

Detroit—343 Belleview Ave. 
MINNESOTA 

Duluth—Third Ave. E. and Michigan St. 


MISSOURI CANADIAN 


Joplin—Opposite Post Office. 
NEW JERSEY 
Newark—See New York. 
Paterson—61-63 Washington St. 
NEW YORK 
Buffalo—Seneca and Hamburg Sts. 
Malone—32-34 W. Main St. 
Middletown—28 W. Main St. 
New York—30 Church St. 
Troy—6 and 8 Grand St. 
Trumansburg—55 Main St. 
Watertown—112 Franklin St. 


PENNSYLVANIA 
Altoona—2101 Beale Ave. 
Barnesboro—Ann St. and Maple Ave. 
Johnstown—134 Clinton St. 
Montrose 
Pittsburgh—2223 Farmers Bank Bldg. 
Pottsville—Centre and Market Sts. 
Punxsutawney. 
Scranton—339 Penn Ave. 
RHODE ISLAND 
Providence—543 Charles St. 
TENNESSEE 
Knoxville—1761 Asylum Ave. 
TEXAS 
Fort Worth—238rd and Jones Sts. 
 iccrlincaataa Fort Worth. 


UT: 
CA RBIDI Salt Lake City—121 W. 2nd South St. 


VERMONT 
Burlington—Park Ave. 
VIRGINIA 
Richmond—1319 E. Main St. 
WEST VIRGINIA 
Charleston—821 Virginia St. 
Huntington—1032 Third Ave. 





For special information address cor- 
respondence to New York City. 

















FOR LEAD BURNING 


Our No. 28 Oxy-Hydrogen Lead Burner is most com- 
plete. Equipped with taps that are ground to a seat, 
making them easy to manipulate—safety gauzes in the 
throat of the yoke to prevent accident by a flashing 
back of flame—a series of jet tips with varying sized 








orifices, and a wind shield adjustment to permit its 
use in draughty places. A straight and curved burner 
haft that will meet every possible condition. Price, 
complete with 5 feet rubber connecting tubing, $7.00. 
\sk for catalog “B. X.,” illustrating and describing 
this and all our chemical laboratory apparatus. 


Buffalo Dental Mfg. Company 
Buffalo, N. Y., U. S. A. 

















Hardy Welding Glass 


with Noviweld Lenses 


PRESP ATION OUTLET 


Patent Applied For 


@ Over 5,000 men’s eyes are safe because they 
are wearing the Hardy Welding Glass. 


@ The harmful rays of light that are ever present 
when the Oxweld-Acetylene or Electric Welding 


Torch are in use, have no effect upon them. 


@ How are the eyes of your welders protected 


from the ultra-violet and infra-red rays? 


Descriptive Booklet Upon Request 


F. A. Hardy & Co. 


John H. Hardin, Pres. 


NEW YORK 
29 E. 22nd St. 


CHICAGO 
10 So. Wabash Ave. 
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Just Published 


Autogenous 
Welding and Cutting 


By THEopoRE KAUTNY 


Translated from the German by the author and 
James S. Whiteford. 


157 pages, 5x74. 133 illustrations 
$1.00 (4/2) net, postpaid 

A translation of a standard German work giving 
in compact form for ready reference the important 
elements of the process. Every effort has been 
made to avoid the use of confusing technical terms 
and to give such information as will help the in- 
dividual welder to a more thorough understanding 
and appreciation of the art. 


CHAPTER HEADINGS 

I. Autogenous Welding Flames. II. Acetylene Manufacture 
and Apparatus. Ill. Oxygen Manufacture and Apparatus. 
IV. Gas Mains and Fittings. V. Autogenous Welding Burn- 
ers. VI. Autogenous Cutting Burners. VII. Autogenous 
Welding of Iron. VIII. Repairs of Gray Cast Iron. IX. 
Welding of Sheet Iron. X. Manufacture and Repairs of 
Boilers. XI. Manufacture of Cylindrical Vessels. XII. Manu- 
facture of Rectangular Vessels and Miscellaneous Articles. 
XIII. Manufacture and Installation of Large Pipes and Con- 
duits. XIV. Manufacture and Installation of Gas and Water 
Pipe. XV. Construction of Pipe-Shaped Apparatus. XVI. 
Welding of Copper. XVII. Welding of Aluminum, XVIII. 
Welding of Nickel and Other Metals. XIX. Conclusion. 


THE WELDING ENGINEER 
608 S. Dearborn Street, CHICAGO, ILL. 
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Talk—and Truth 


Some one said once: 


“Reputation is what folks say you are; 
character is what you know you are.” 
Typewriters are like men. 
Some have reputations to live on; some have 
reputations to live down and some have reputa- 
tions to live up to. 
The high reputation of the Royal Typewriter 
rests on the high character,—namely, quality, 
that is built into it. 
And character, unlike reputation, cannot be 
built of words. 


Royal Typewriter Company, Inc. 


Factory—Hartford, Conn. 
General Offices—New York 
BRANCHES AND AGENCIES®THE WORLD OVER 

















Pure Oxygen 


Pure oxygen is essential to good w 
your oxygen supply is not up to the stand 
by “American” and “Watergas” oxygen 1 
best welding and cutting apparatus to 
will not do your work properly. 

We are glad to recommend “Vulcan” 
and cuttin; 
ratus to « 
tomers. 
ter tools ar 
and when 
connection 
“American 
“Watergas’ 
gen, with 
grade acet 
we know o1 
tomer will 
sults. 


Write our 
est office 
prices. 
shipments 
at all times 


> REWNNEONIO 


MLV NV UIA 


‘ American Oxygen Co. 


Cincinnati 


Indiana Oxygen Co. 


Indianapolis 





WELDING 
CUTTING 
APPARATUS 


This new welding and cutting torch repres 
the very last word in efficiency. The Hoover to 
can be adiusted to any class of work, large or s! 
With it the operator may meet and overcome d 
culties usually requiring at least five diffe: 
torches. 


REASONS WHY 


1. The Hoover torch is adjustable to every job. 


2. It is possible to manipulate the valves wit! 
torch hand, leaving the other hand free. This is 
advantage. 


3. ‘‘Flash Backs” are reduced to the minimum in th: 
er torch. The mixing chamber is remote from t 
eat.. 


5. The cutting head has no tips, being cast en 
There are no joints to work loose and leak. 


6. The Hoover torch is well balanced and is light 


7. The materials and workmanship employed in m 
facture are of the very best. 


Before you buy you owe it to yourself to get our prices 
and circular. Shipment on the day you order. 


OXY-ACETYLENE PRODUCTS CO. 
810 Diversey Parkway, CHICAGO 
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THOMSON 
Electric Welders 


There is great adaptability in Thomson Elec- 
tric Welders. A glance at the group of 
articles illustrated here and which have been 
successfully butt welded will give some idea 
of the wide range of work which can be 
handled by Thomson machines. If you have 
a welding problem put it up to the Pioneer 
Manufacturers. 


Why not prepare to reduce your manufac- 
turing costs by studying the possibilities right 
now? Describe the shape, tell us the size of 
the smallest and the largest piece, the maxi- 
mum number of welds required per day, the 
cost of current per kw. hour. We will then 
tell you what it will cost you to electric weld. 


Weld Your High-Speed Steels. 


THOMSON ELECTRIC 
WELDING CO. 


LYNN, MASSACHUSETTS, U. S. A. 

















one cutting tools at top, wire ring in ceater 
ycle crank at bottom, s 





Swift Oxygen 


For Welding and Cutting 


Unsurpassed for Quality 


Pure Oxygen Electrolytically Made under the 
direct supervision of our Chemical Laboratory. It 
is carefully controlled by chemical analysis, thus 
insuring the highest obtainable purity. 


We carry a large stock on hand so can fill 
orders immediately. 


Swift & Company 


Oxygen Department Union Stock Yards, Chicago, III. 
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PROCESS 


Will Do Certain Work in Your 
Shop Quicker, Cheaper, Better 
Than Any Other Method 


In addition to the profits made by other welding processes used in your shop, the Prest 
()-Lite oxy-acetylene process will also pay you big dividends. Many kinds of work that 
are practically impossible by other methods are easily handled by the Prest-O-Lite Process 
The fact that the outfit is truly portable also gives it a wide range of uses, inside and out 
side the shop where a stationary outfit fails to meet the need. 


This process deserves a place in your shop or factory. It has great opportunities fo 
increased quality and decreased cost in all kinds of metal joining, whether it be manufac 


turing, construction or repair work. 


Compact, Portable, Efficient, Economical 


Employs both gases (acetylene and 
oxygen) in portable cylinders. Prest-O- 
Lite Dissolved Acetylene (ready-made gas) 
is backed by Prest-O-Lite Service, which 
provides dry, purified gas, insuring better 
welds, quicker work, and lower cost, and 
also avoids the large initial outlay and 
heavy depreciation incurred in making 
crude acetylene in a carbide generator. 


Send for complete free information on the Prest-O-Lite Process. 
The advice and assistance of our welding experts are at the dis- 
posal of all Prest-O-Lite users—no charge for this valuable service. 


The Prest-O-Lite Company, Inc. 


The World's Largest Makers of Dissolved Acetylene. 


Main Offices and Factory, 
842 Speedway, Indianapolis, Ind. 


53 Branches and Charging Plants. 


Canadian Office and Factory, 
Merritton, Ontario. 


Necessary equipment is not expensive 
\Ve furnish high-grade welding apparatus 
for $60 (Canada, $75); acetylene service at 
additional cost. Adaptable for oxy-acet 
ylene cutting by the purchase of special 
cutting blow-pipe. Thorough instructions 
are furnished free to every user of Prest-O- 
Lite Acetylene—any average workman who 
understands metals can learn the process 
quickly and easily. 
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The Welding School Problem. 


Si JULD a number of manufacturers of welding apparatus 
participate ina joint effort to establish schools of weld- 
ing we can readily see several opportunities for dissention 


n 


1 discord. 


Every manufacturer would naturally want the 
student that every 
graduate student who had used his equipment would be a 
“booster” for his apparatus. We think this difficulty could 
be overcome, however, much as it has been overcome abroad. 


to use his equipment and would feel 


Elsewhere in this issue we are publishing scme facts relating 
to English schools, which we commend to our readers. 


Books On Welding. 
HERE has always been a dearth of good literature on the 
subject of welding. We flatter that The 
lelding Engineer is doing something to relieve the situa- 
tion, but in this instance we refer to text books. 


ourselves 


There are 
three or four very good books to be had on the subject of 
welding, but we have always felt that they are 
head” of the layman. 


“over the 
Books of a more practical character 
are needed, books that deal with welding problems after a 
plain fashion that will be understood by every mechanic. 
[his month two well known manufacturers announce new 
hand books on welding, both of which are deserving of hon- 
orable mention. We believe books of this character will do 
much to promote the cause of good welding. 





Factory Efficiency. 


W E wonder how many of our readers realize to what ex- 

tent electric welding machines are being installed in 
Nanutacturing plants all over this country. Through the 
of spot welders alone, hundreds of manufacturers 


na iring the past year, been able to solve problems of 
e y and efficiency. It might profit you to ask a man- 
uf of electric welding apparatus to visit your plant. 


s ined eye may see at 


and at the same time improve your product. 


a glance an opportunity to 
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The Railroad Situation. 


THE 


greatest problem we are facing from a commercial 


and industrial standpoint—the proper solution of which 
will put the entire business structure of the United States 
on a more solid foundation than upon which it has rested 
heretofore—is the great question of proper railroad regula- 
tion, and proper provision being made for adequate renumera- 
tion, enabling them to provide for the enormous expendi- 
tures they are now called upon to make to take care of the 
vast increase in transportation demand. 

heir earning power has been so throttled for the past 
en years that they have not been able to develop propor- 


tionately with the rest of the business interests of the coun 


try In fact, they have not been able to earn enough re\ 
enue to hold them on an even keel, as a consequence of 
which, a great many of them have been forced into receiv 
ers’ hands; and only those who are very strong financially 
have been able to weather the storm. f 

Railroad revenues have heen absorbed hy increased taxa- 


tion, tremendous expenditures for safety appliances, heavy 


additions in the cost of hundreds of millions for 


labor, 
track elevation and terminal improvements, and for the en- 


tire reconstruction of their 


equipment in the change from 
wood to steel: all of which has added practically nothing 
to their earning power and has created a burden vnder 
which they are staggering at present—a burden which will 


increase to such an extent that it will eventually reach a 


point beyond their carrying power. 
The 


basis of all 


the 
the question resolves itself into 


prosperity of the railroads is fundamentally 
prosperity, and 
one of mutual interest between our carriers and the public, 
and, should the necessary 


perity of both is at stake. 


relief be not provided, the pros- 


The return on capital invested in all railroads in the 
vear 1915 was actually less than that for 1912, and a reliable 
computation for the first six months of the present year 
will show a new return of less than 5 per cent, and this 


despite the record-breaking gross earnings they are showing 
every month 


1 


Railroad regulation must be taken out of politics. The 


different the 
Interstate Commerce Commission must be eliminated, as it 


confusing control exercised by 48 states and 
causes endless conflict, trouble, and useless expense. 
The vast number of laws passed, particularly by the various 
states, deal not only with matters of general regulation but 
in particular with matters of railroad operation, which has 
a tendency to paralyze executive freedom of direction, and 
to take their operations out of the hands of men of expe- 
rience, recognized ability, and initiative; as a consequence 
of which, their operating costs are enormously increased. 
The need of a system of governmental regulation to replace 
the existing one is recognized by those who are at all fa- 
miliar with the subject, and the best way of accomplishing 
It must be The 


policy of control must be unified, and a strong Federal sys- 


the desired result is the problem. done. 
tem of regulation must be substituted for the varying rule 
of 48 states. A 


mission of who 


unco-ordinated non-partisan federal com- 


experts, will have power to fix revenues 
commensurate with expense, is the answer; and the quicker 
this is accomplished, the better it will be for the Nation as 
a whole, as all business is absolutely dependent on adequate 
transportation facilities, and can only progress concurrently 
with railroad growth. 

The pernicious activity of our numerous railroad regu- 
lators has largely reduced railroad revenues, vastly increased 
the cost of operation, and has materially impaired railroad 
credit, as a consequence of which they have not been able 
to attract the capital necessary to furnish proper facilities 
for the handling of the commerce of our country. 

Railroads, like all other lines of business, must progress or 
go backwards—they cannot stanc still. 








How to Take Care of Expansion and Contrac jon 






The Great Problem of the Welder Is Expansion and 


Contraction—The Experiences of a Practical Welder 





By J. B. Diehl 


Like aluminum welding to the beginner, the hardest 
proposition in the shop, after mastering, is just as easy as 
the proverbial “rolling off a log.” 

Before taking up expansion and contraction, it may be 
well to dwell upon the subject of heat for a few moments, 
as it is this action which causes expansion. 

What is Heat? 

Could we but see all that takes place within a bar of iron 
when we either heat or cool it, the definition that “Heat is 
a form of motion” would readily be understood. Matter is 
made up of particles called molecules, so small, that Sir 
Wm. Thomson estimated, that if a drop of water were mag- 
nified to the size of the earth, the molecules of water would 
each be less than the size of an ordinary baseball, and larger 
than small shot. When we apply heat to a bar of iron, 
these molecules, which are forever moving, move a little 
faster. On the other hand if we cool it, they move a little 
slower. 

There is a difference in the molecular motion in the three 
conditions in which matter exists; in solids, the molecules 
move back and forth like tiny pendulums; in liquids, they 
wander all around without any apparent aim, and in no 
regular course; in gas, the motion is supposed to be in per- 
fectly straight lines. 

If we could stop the motion of these molecules in a body, 
the temperature of that substance would immediately drop 
to no temperature at all. This point is called absolute zero 
(459°F. below zero) and has never been reached. 

If matter be heated, the cohesion between the particles 
is lessened, and if sufficient heat be applied, the matter 
changes from solid to liquid form, thence to the gaseous— 
a triumph of heat vibration over its antagonist cohesion. 

Conversely, were we to drive matter into close relation- 
ship between its compotent particles, in other words, if we 
compress it, the heat vibrations are driven out and cohesion 
is the victor. Expansion absorbs heat. Compression sets it 
free. 

For example, when we pump air into a bicycle tire, the 
pump soon becomes hot. This is the result of forcing the 
particles of air together, thus setting free the energy which 
had kept them farther apart. 

Heat ever struggles to maintain an equilibrium, and two 
bodies of different temperatures placed in close contact will 
soon become equal in temperature. 

How Heat is Measured. 

Heat is measured by reference to some standard unit, just 
as silk is measured by the yard. The unit adopted for heat, 
and used in this country and England is the British Thermal 
unit (abbreviated B. T. U.) which is equal to 778 foot pounds 
of energy. 

The B. T. U. is the amount of energy required to raise 
one pound of water one degree Fahrenheit. This is the 
yardstick of heat, and by its use we are able to estimate the 
quantity of heat in a pound of fuel, or to determine the 
variations between the heat values of different substances. 

Water is taken as a standard for the measurement of heat, 
just as it is taken for the standard of specific density. 

A cubic inch of gold weighs 19.6 times as much as a cubic 
inch of water. Therefore, we say the specific density of 
gold is 19.6. 

Even as we find different substances have different densi- 
ties, as compared with water, so we find all substances have 


peculiar and distinct capacities for taking up 
motion known as heat. 

The ratio between the amount of heat req: 
the temperature of a body one degree, is know 
heat. For example: to determine the specific 
new alloy. First determine its weight and tem; 
place it in water of known weight and ten 
a short time the alloy and water will both hay 
perature. If the alloy was colder than th 
temperature would rise, and temperature of the 
fall and vice versa. The quantity of heat ren 
before the mixture. 

If altoy and water each weigh one pound, and 
of alloy falls 100 degrees, and water rises 5 d 
100 degrees of the alloy equals 5 degrees of t} 

Therefore, we find that the specific heat of 
just 1/20 of that of the water. 

As a general rule, heat causes most all metal 
when heated and contract when cooled, there 
take up expansion first? as this phenomenon 
operator considerable trouble unless thoroughly 
His ability to overcome the effects of expansi 
traction will largely determine his success. 

It is generally understood that a beginner sh 
everything all over until he learns to localize 
the writer believes that in the majority of cas 
drawback; for the reason that if the operator pre! 
thing all over, and does not understand the 
principles of expansion and contraction, how cai 
pected to learn to localize his heat? 

The purpose of this article therefore, is to e1 
explain the fundamental principles, what expans 
cause and effect. 

There are no set rules covering every job, 
operator can be made to grasp these points, it will 
short time before he can easily figure out all p: 
they arise. 

Expansion is simply the stretching or pulling apart 
pores. For example: Take a dry sponge and pour water 
it gradually. As it absorbs the water it will expand 1 
fullest capacity, then the water will run off. Metal absorls , 
heat and expands in the same way, but when 
amount of heat is forced into the pores, the metal melts a 
runs away. (See melting points of metals.) 

If liquid is poured on one part of a sponge only, barri 
capillary attraction, only that part will expand. The sam 
is true of metals also. If one section of a casting be heated 
it will cause this part only to expand. Should this | a 
allowed to continue to the fullest expanding point of the esse 
metal while the rest of casting is cold, it will readily 
that this unequal expansion will cause an internal st! 
an open crack. 

There is practically only one way to take care of expat 
sion where parts are held rigid. This is by preheating, o nos: 
bringing certain parts of section to be welded to suc! 
degree of heat that metal will expand before welding 
started. 

If this point is not reached beforehand, the applicati! S 
of the oxy-acetylene flame with its terrific heat 
fracture will cause a very rapid expansion out of pr 
to the cooler parts and very likely a crack. 

If a bar of metal be heated in the center, the heat 
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where heat is applied. Some of this heat will 
the air, and the rest will be conducted into the 

metal. The distance to which it will be 
ugh the bar, depends upon the speed at which 


will it, as compared with the 


con- 


conduct rate of 
oress of heat from a place of higher temperature 
of lower temperature in the same body is called 

Thus, if one end of an iron rod is heated red 
This is due to 
ction of the heat from one end of the rod to the 


ther end will soon become warm. 


he rate at, which heat is conducted, varies greatly 

ff it substances. 
Most all heat, although 
such as silver and copper are better than others, such 
and platinum (See 
of metal be heated in 


metals are good conductors of 


heat conductivity of metals). 
best 
rs will expand the most, providing all other factors 


limited sections, the 
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Fig.l 


[The greater the faster 
the should 
uaint himself with the heat conductivity of metals, co- 


Fig.2. 


applied, the 
the 


temperature of heat 


greater expansion, therefore, welder 
ficients of linear expansion, and melting points of metals, 
at he may be guided in preheating, welding and cooling. 

a square piece of metal be heated in the center, the 
xpanding metal will push outward toward the cold metal 
xerting a pressure which may range anywhere from several 
unds pressure per square inch to many tons depending 

the body of metal and degrees of heat applied. 

‘the metal is ductile enough to withstand this pressure, 
- it will merely result in the metal buckling, but in the case 
fa brittle metal like cast iron it will result in a 


(due to 


fracture. 
cold 


the necessity of 


\s contraction does not alter this distortion, 
sinc metal back) we can 


preheating. 


holding readily see 


ibsor On castings having both light and heavy’ sections, care 
cert should be taken to heat heavy sections faster than the light 
Its an nes that they may both reach proper expanding point at 
the same time, and both allowed to reach final contraction 

Tris point at same time. (See Chills and Risers.) 
E Same It is seldom necessary to preheat a casting to a bright 


heated red, unless it is a heavy casting that requires much heat to 





heat be save gas, although some pieces require a dull red, and it is 
the ial that it be kept at this expansion point until weld- 
ye seen ing is completed so that an even contraction will result. 
ain OF There are some parts that require preheating throughout, 
such as cylinders, owing to light and heavy sections being 
expa moul in such a way that expansion of one part is im- 
ing, ossible unless accompanied by restraining section; as in 
such a wel \ cracked water jacket. If this action is not se- 
ding '8 Miicure ay cause parts to crack that it isn’t always practical 
to wel 
licaty Se iluminum crankcases require preheating throughout, 
to the accor to location of break and composition of alloy. 
prt The -aluminum castings being much more subject to 
cr 


check cracks than the copper aluminum alloys. 


Sometimes being necessary to cut part with hacksaw to 
allow for more expansion. 

An aluminum casting may be welded without preheating, 
and before welding is completed, it will be noted that entire 
casting is hot owing to high heat conductivity of aluminum. 
However, this does not produce the desired results, owing 
to the fact that the metal must reach proper expanding point 
before welding is started and kept at that point until weld 
is completed. 


The 


casting, 


welder is 
that 
large work, it 


called 
is not practical to heat all over. 


frequently upon to weld a heavy 


However, in 
generally works out to heat a considerable 
portion ot cracked section. 


As expansion and contraction is bound to occur within 


itself, so to speak, there may be internal strains, but small 


danger of an open crack, due perhaps to the large body of 
which is 


the 


metal not so closely grained. As a precautionary 


measure, writer would advise the welder to determine 


what section preheating should be applied to, to open crack, 
] 


be preheated to eliminate all strains. 
well to bear 


and if possible it should 


It may be in mind, “that if the outer area of 
held 


welded is rigid 


a part to be 
best 


it requires preheating for 
results.” 

Figure I shows plate cracked, outer area being held rigid. 
\ and B; 


arrows, 


Preheating should be done at this will cause metal 


to expand in direction of thereby opening crack C. 
Metal should be kept expanded during welding operation, 
sections at A and B 


owing to there being no resistance. If 


then as weld contracts, will contract 


with it this 


would 


were 
welded without 
crack to 

unable to 


preheating starting at A, it 


to metal at 


cause 


open farther, owing B being cold and 
brittle 
If this weld were made on a large area without pre- 


heating, it 


withstand strain expansion as with a 


metal. 
would be 


practically impossible to keep it from 


cracking, as the cold metal would resist the action of the 
contraction and weakest part would succumb. This part is 
generally the weld, owing to its high temperature, for the 


reason explained in Ileat lessens the cohesion of 


the particles. 
Figure 2 can 


Expansion in be taken care of by heating 


at A. This will cause the metal to expand in direction of 
arrows, and as there is no restriction at B, crack C will 
open as dotted lines D-E show. Metal should be kept ex- 
panded at A, and as weld progresses crack will gradually 


close owing to expansion of 


When 


removed at A to allow even 


metal along weld zone. 
weld is finished, heat should be 
contraction. 

works this 


wedge a crack of 


character open to take care of contraction. 


In some cases it out to 


Figure 3 


shows section of Overland aluminum crankcase 














with arm broken off, and broken out at zig zag lines, il- 
lustrating type of weld that can be made without preheating. 
Weld started at A, leaving point 
E free, continued to B, thence to C. 
A to E weld last. 
left until last to take care of 
In parts that are heated through- 
out to the same temperature, the opening cannot be dis- 


Parts tacked in place first. 
Starting again at B 
and finishing at D. 

Note: All 


expansion and contraction. 


free ends were 
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cerned; owing to the fact that the weld zone has expanded 
with the other parts. 
This 


‘igure 2 


action can be readily understood by referring to 


Numerous parts can be welded without preheating, but 


care must be taken to keep part in line when contracting 


(see how to keep alignment), as in welding an arm on a 


crankcase, or an ear on a manifold. 

In welding an ear on an aluminum mani- 
straight table 
tack is put on each 


I or example 


fold, the writer manifold on a surface 


sets 
in place. A side of 
break, 
This 


to draw outer end of ear down a slight fraction. 


with broken part 


the manifold at then weld is made from inside and 


smoothed up gives the contracting metal a chance 


Then weld 


is made on outside; as this is heavier than inside weld the 


contraction will be greater. The inside weld will resist 
this action somewhat, and upon finishing the ear will be 
found to line up good. 

If outside weld on ear were made first, it would drav 


outer end of ear up, and as less metal is added on the in- 


side it stands to reason that the inside contraction would 
not be strong enough to pull ear down in line with the 
others. Allowance should always be made where the in- 


side weld is larger than outside, and vice versa. There are 
no end of jobs that can be handled in this manner instead 
of using straight edges and clamps, the operator will have 
food for thought to keep up with the different 


In welding manifolds by this method the 


plenty of 
kinds of jobs. 
writer has been able to cut the cost of job two-thirds and 
also make a neater and stronger job. 


The welder should always try to figure out, or ask custo- 


mer, where the most strain comes on part; if possible, it 
should be reinforced. 
As with welding a cracked automobile chassis: Strain 


is at bottom. Therefore it is only necessary to add rein- 


forcement strip along bottom. 


Contraction of metal may be likened unto the closing of 


the hand. 


If light brittle rods be fastened to each finger, and the 


hand gradually closed, the rods would draw in toward the 
hand. If they were fastened at other end, the weakest part 


would break. In welding parts that are not restrieted, it 


can readily be seen why one end will have a tendency to 
weld. A will 


determine should be 


enable the 
welded first 


draw toward the little practice 


operator to which parts 


to keep alignment. 
Use of Chills and Risers. 
The confronted in a 


the same problems as the foundryman. 


welder is measure with practically 


In moulding, castings having light and heavy sections, are 
light These 
metal added to enable light sections to retain heat longer, 


cast with risers on sections. risers are extra 


otherwise these sections would be cool while heavy section 
Result would be a crack owing 


contraction. On light 
a comparatively heavy section chills are used to cool 


would still be contracting. 
to light 
with 


section resisting castings 
heavy and light parts uniformly. 

Take a fly wheel. It 
will have a heavy hub, lighter rim and still lighter spokes. 
If this cracked, and heated all 
over, welded, and allowed to cool in the open, the spokes 
and rim first. As heavy hub continued to con- 
tract the lighter parts would resist and a crack would re- 
sult. To offset this difficulty, rim and spokes are covered, 
and if possible a small amount of heat should be played 
around rim and part of spokes. This takes the place of 
Hub should be left exposed to action of air, which 
gives us our chill, allowing heavy and light sections to cool 
uniformly. In some cases the writer has added extra metal 
to serve as risers, which was cut off when cold 


For example; in a welding shop: 


wheel had a spoke were 


would cool 


risers 


Same re- 





sults can be obtained by heating a heavy piec: 
hot, and placing same in contact with light sect 
terbalance rate of cooling. 





How to Clamp Parts to Keep Alignme: 
Where parts are from 
crankshaft, or two pieces of flat stock. In 

should not be butted together, but left 
according to the thickness of metal as show: 


free detention, as 


about 


noticed upon heating, that edges will come to 


to expansion of metal. Upon contracting t] 


resume original position. If edges are butted 
welded, upon cooling the piece will be shorter 
fact that no allowance was made for shrinkag 

When parts are lined up and clamped or 
crankshafts or crankcases, clamps or bolts sho 
drawn up tight, but just enough to hold parts 
face of straightedges or jig. 

In bolting an angle iron on any part, the p 
is to drill holes in angle iron a trifle larger tl] 
of bolt. 
dom to do so, but not enough to allow 
part out of Hindering the 


always leave a strain at the least, and the write: 


Then as metal expands and contracts 
contract 
line. action of cont: 


numerous cases where cracks resulted, and op: 


be at a loss to understand the reason. 
In welding aluminum castings, straightedges 

should never be allowed to rest their weight o1 

over 600° F. 


point, and at 


as the metal begins to lose cohesio: 


about 1100° F. it will not suppor 


weight. 


In clamping parts, care should be taken to allo 


under heated sections. If layed on an iron surface 
cold plate will absorb the heat, entailing the us« 


and time. 


Coefficients of Linear Expansion. 
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Melting Points of Metals. 
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Preheating. 





“to heat before” is accomplished mainly by char 
ind gas torches, each of which have their ad- 
ind disadvantages. As they a!l perform the same 


cause expansion, save oxygen, acetylene, time. 


better workmanship (as metal that is preheated 
:ddled much easier), it is merely a matte choice 
venience. 

iter having used all three methods, still uses gas 
ind charcoal, as there are some jobs where chat 


ost practical and vice versa. 
. . * 
utside work, the oil torch and charcoal are most 
Sometimes by using two methods simultaneously, 


results are attained. 


H ver, the main factor is to build a good fire-brick 
cering to keen heat where required. Otherwise the air 
conduct it away rapidly, requiring twice as much gas 
time, and as most all metals when heated have a great 


ity for oxygen, the surface will rapidly oxidize 


envelopes the part. 


is action can be readily understood in brazing with gas 


compressed air. 


lf air is allowed to circulate around part to be brazed, it 


i] be difficult to bring the metal to the proper brazi 


ig heat. 


ted to the proper point, and bricks and flame are taken 


Cada 
vay a scale will form immediately making a first class 
raze impossible. 

[he operator must remember that preheating, done prop- 


rly. is half the job and this can best be obtained by the fire 
rick and asbestos covering. 


» allow for air drafts 


In charcoal preheating it is necessary t 


support combustion. 


Preheating should never be rapid, although in parts hav- 


light and heavy sections it is necessary to heat heavy 


sections faster than light ones to secure uniform expansion. 
Regardless of method employed, care should be taken not 
this 


open crack too much as may cause distortion. 


nch is generally sufficient. 
When 


should be removed to allow operator to make weld. When 


welding is started, just enough of the covering 


eld is completed this covering should be put back, and all 


| 


oles closed to exclude air and insure slow cooling. 


Taking Care of Expansion and Contraction. 


Recognition of the fact that all metals expand and contract 
nder varying conditions, is a fundamental 
all Due 


ansion and contraction is made in every 


temperature 


principle of foundry practice. allowance for ex- 


step in the process 
making a casting, from designing the pattern to pouring 


old 


It is obvious, therefore, that in any work done on the 
ished casting, which involves the application of heat, 

the same principles must be observed. 
the application of the Process to the repair of gray 


high applied 


lly at the points of fracture, good practice requires 


castings, in which temperatures are 


it provision be made against internal strains produced by 


expansion and contraction, by proper application of heat 
elore welding and careful annealing after the weld is com- 
Vre-heating should be used to some extent in all cast 

velding. If the piece is small and the break is so 


that it is not necessary to consider expansion and 
the 
ill is removed. 


ction, blowpipe should be played upon it until 


If the casting is large an oil or gas 
In a large 
favors 


or charcoal and coke fire can be used. 
this preliminary 


cution of a good weld but also requires less oxygen 


heat treatment not only 
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and acetylene, nea large volume of heat from a 


cheap source, thereby reducing the cost of welding. 


Chere are three methods of taking care of expansion and 


contraction, namely l. BY 


bringing the entire casting to 
1 cherry red hea 2. By heating certain portions of the 
casting so that the contraction of these parts will take place 
simultaneously and to an equal extent with that of the 
weld; and 3, by breaking certain rigid bonding members. 
executing the weld without preheating except in the vicinity 


of the weld and then welding the parts purposely broken. 
The proper method to pursue in any particular instance is 
} n ] ; 1 ¢ . 
etermine¢ the size and shape of the casting, and the 
nature ind ( t the reat 
\ 
\ 
\ 
\ 
\ 
\ 
N 
Vi 
y £ 





Fig. 1 


The application of the first method, especially in welding 


small castings. is too well understood to require special 
comment 

As an example of the second method of taking care of 
expansion and contraction, by the application of heat locally, 
consider Figure 1, (page 10) which represents a fly-wheel or 
pulley with broken spokes. Assuming that it is broken only 
know that were we to weld this spoke 
without considering expansion or contraction, the shrinkage 
that 
from W to X to a dull red heat will 


cause it to expand, outwardly separating the edges of the 


at the point “A”, we 


strain would be so great failure would occur 


Pre-heating the rim 















































broken spok« \While in this state the weld should be 
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rapidly made and the whole wheel allowed to cool slowly. 
Thus a good weld without the presence of internal strains 
The expansion of the rim will offset the 
contraction of the weld in the spoke. 


will be. produced 


If the crack in the spoke is near the rim, it is only neces- 
sary to apply a gas, or oil burner to the rim at “M”, until 
it is red hot. This will expand the spoke and rim, and sep- 
arate the edges of the break sufficiently to offset the con- 
traction of the weld 

As an example of the third method of making proper al- 
lowance for expansion and contraction this spoke may be 
that is, without any auxiliary heating. 
It is necessary that the rigidity of the rim be lessened and jn 


also welded “cold”, 
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order to do this it is broken at a point “P”, always close to brought back to its original brittle white cast iron 

the spoke. First one side of the spoke is strongly “tacked” is evidenced by the presence of hard spots. 

with the blowpipe at the weld. Then the other side is Some operators use a layer of steel, then a layer 

welded half through. The tack is then melted out and this and so on. While this may be a trifle stronger thar 

side welded. If the weld was carried entirely through the weld, it should be shunned as well as the entire st 

spoke in one continous operation, the contraction of the the part can no longer be called malleable when 

finished weld would be such that the rim would be out of is destroyed. 

“round”. Therefore, it is necessary that the original spac- The only practical method known today to repair 

ing be retained. The rim is now welded at the point “P”. casting is by the use of a bronze which melts at a 

If the edges do not meet accurately, they may be brought perature and still has a physical strength and du 

to do so by heating either at point “M” or “O”, according compares favorably with malleable iron, doing aw 

to which edge is low, and then welded. necessity of destroying structure of the casting. 

If there are two spokes broken as at “A” and “B”, the It must be remembered, that this form is real 
same general procedure as given above may be followed. and if metal is not clean it is impossible for 
In case it is necessary to preheat a large portion of the incorporate into the pores of the casting, which is 

casting it is important that the pre-heated area always necessary for a successful repair. 

extend past the spokes adjacent to those fractured as shown 
by “Y” — “Z”. If two diametrically opposed spokes such 
as “B” and “C” are broken, each spoke may be treated as 
independent of the other and welded by any of the methods 
previously described. 


It is better to be a little too particular in rey 
leable iron, than not to be particular enough 


1 


Break should be grooved to bottom if on a 
If heavy, the groove should be made from each 
dirt and grease removed from vicinity of fra 


i > > + > 7 > se > thic rs . 4: . ~ , 
Another example of the second method, which will be can be faciliated by brushing with kerosene, ait 


of special interest to foundrymen, is the method of pre- 


: : file or emery wheel should be used to brig! 
heating a broken iron flask. : , 

I ‘ : a : around groove. 
Referring to the illustration. Figure 2, an iron flask 


, 


. ’ . ‘ns seq . Some operators prefer manganese bronze, w! 
is shown broken in two places, “a” and “b”. If these 


. : fluid, but the melting point is higher. After 
breaks should be welded, without pre-heating, the two ; 2 si ; ; 
; : ¢ , experimenting, the writer believes tobin bronz: . 
braces will contract after the weld has cooled, producing , : psy 
a fracture best suited for malleable iron, on account of it |! 


. . . . ; melting temperature and being more fluid. 
In order to avoid this result it will be obvious that the g : = 


flask should be pre-heated at the points “C” and “D”, which 
will result in separating the ends of the break as shown 
in exaggerated form in Figure 3, so that when the weld 
cools the four long members of the flask will contract 
about the same amount leaving the casting without internal 


Tobin bronze is really a tobin brass, consistins 
copper and zinc. The other ingredients are sm: 
portion, and vary according to ideas of manufactt 

The heat from the welding torch should ne 
tense, but rather slow. This can be accomplished 


strains.—Service Dept., Oxweld Acetylene Co. ing torch some distance from the bronze. 
R On brass or bronze work of any kind, the s: 
1 Steign< ng ai at the end of tip should never be allowed to co: 
REPAIRING MALLEABLE IRON CASTINGS. tact with the alloy, as burnt metal will result. 
3y J. B. Diehl. When brass or bronze is being burnt, the fact 


oe . fest itself by the white smoke arising, due to zi 
This peculiar metal when first cast is in the condition. of a burnt out of alloy and vaporizing. 
hard, brittle white cast i , : ce ‘ : ; 
. brittle white cast iron. Where this condition is allowed to take place, th« 


The compositi f is > varies f aie - 3 : ; - ‘ 
position of this metal varies from grey cast iron will notice pin holes in the metal. 


owing to its silicon and carbon content being less. After pour- 
ing in moulds, it is cooled rapidly, so that most all of its carbon 
is in the combined state. 





Zine melts at 786° F. and vaporizes at 1684°F 
melting point of copper is 1949° F. 

This action injures the metal by oxidizing the zi 
than the copper, rendering the final product too 
copper and later there begins to form a suboxide 
per, which dissolves in the alloy, lowering its tensile st 
and elasticity. 


By the annealing process, the combined carbon is changed to 
graphite in minute particles, which makes casting softer and 
more ductile, thereby deriving the name malleable. 

This change is more complete at outer surface, which allows 
operator to distinguish this metal from others at times. 


The center will be light owing to that part still retaining some, If enough of this suboxide is formed the metal 
of the characteristics of grey cast iron, while the outer edges short. 
will be darker due to decarbonization. This state will extend An excess of acetylene should sect! ~~ — om 
probably 1/16 inch toward center, according to annealing time the fact that copper when melted retains its propert 
and method used. absorbtion. In using an excess of acetylene, bubbles 


As the operator learns the different parts of various makes form a6 me arene toagheites conan —— gage 
of automobiles, machinery, etc., and what their duties are, he the products of incomplete combustion of the welding 





will very often be able to tell the nature of the metal this way. The procedure followed by the writer is first, to : 
Whenever in doubt, the writer applys welding flame to edge SUTf break is prepared properly. A fairly good sized up 
of casting. If malleable, the outer edge will generally melt like '§ used, with flame adjusted neutral. Part is then heat j 


cast steel, if flame is held there about one minute longer it will until vicinity of break shows a dark red, flux is then 
assume action of cast iron; if held a little longer blowholes will SParingly with the rod to protect heated surface from oxi(a 7 


appear. tion of the air, and to pave the course for bronze to 
The operator should watch this closely, as it is possible to into the pores. 
mistake cast steel for malleable iron. Torch is held from one to three inches away from casti! 


It is possible to weld malleable with cast iron, owing to the 2¢ccording to size of tip and casting. As it starts to lh: 
fact that we have, practically speaking, a cast iron center with a a lighter color, rod is touched to it. If bronze remain: : 
mild steel surrounding it. This will only give cast iron strength, a globule, the metal is not hot enough, but if its spreads ; 
and by destroying the structure of the casting the weld zone is rapidly, the correct heat has been attained. Torch is always 


















same distance, as the slow heat enables the operator 
rol the bronze better in reinforcing. 
se rules are followed, a reliable job that any operator 





erfully guarantee will result, as there will be no evi- 
blow holes or burnt metal. 






not necessary to preheat malleable castings, because 





ugh fibrous structure easily takes up the heating and 







strains. 
Qoerator should be careful that bronze flows through, 
to both sides of groove. If, upon breaking joint, 






is found to have only incorporated on one side, it 





e assumed that the other side was not cleaned prop- 
erly. or not heated enough. 






‘raze malleable parts, such as tubes in malleable sock- 





dogs on the ends of shafts where it is necessary to 





ronze through to get required strength the best re- 








can be obtained by using a gas preheating torch. 








\ small furnace is built around part, and when proper heat 





‘- attained, flux is added and rod fed into joint until joint 


















s filled to top. 


his cannot be accomplished successfully with the oxy- 


flame, owing to its high It is im- 
ssible to heat both parts throughout evenly, without over- 
ting the When the 
lition, the bronze will not adhere te 


flow. 


tylene temperature. 


outer surface. this 


roll off with 


metal reaches 


it, but 


effort to 





SOME PRACTICAL SUGGESTIONS ON BLOWPIPE 
MANIPULATION 

In picking up the blowpipe the average operator will grasp 

hold 


possible to 


it firmly in his hand. It is not good 





practice to 














the blowpipe in the fingers, because it is 





not 
nipulate the flame with as great regularity and control, 





nor will it be possible to do 


the 


as heavy work without tiring. 








inclined at an 


The 


The head of blowpipe should be 











f about 60 degrees to the plane of the weld. 
































lowvipe handle should be in line with the direction of 
welding, not at right angles to it, except in the case of 
‘ding light sheet metal. The inclination of the head 


















































Circular Motion Given to Blowpipe When Welding Sections of Medium 






































Thickness, 
should not be too great, because the molten metal will be 
wn ahead of the welding zone and will adhere to the 
comparatively cold sides of the weld. 





()y 


the other hand the welding head should not be in- 
clined too near the verticle, because the pre-heating effect 
he secondary flame the 








ol the will fullest 





not give heating 











‘he motion of the blowpipe should be away from the 
er and not toward him, as close observation of the 
can be obtained and greater facility in making the 





will be experienced. 





fusion of 
this 


making an autogenous weld a simultaneous 
edges and the filling rod is desired. In 
not occur a true weld is not produced. 





fact, if 





the case of parts which have been chamfered out and 





require the use of filling material, a peculiar motion 
be ‘imparted to the blowpipe which will take in both 
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edges of the weld and the welding wire at practically the 
same time. 


In comparatively light work a motion is imparted ‘to the 
blowpipe which will cause the incandescent jet to describe 
a series of overlapping circles, the overlapping extending 
in the direction of the welding. 


of a 


In order that the weld be 


good appearance this mast be constant and regular 


The speed of progress should be such that 
complete fusion of the three members referred to be secured. 
Che width of the motion is dependent upon the size of the 


material being welded and varies accordingly with the nature 


in its advance 


of the work 

It does not take much experience to establish the proper 
size motion and the proper rate of advance for the various 
sizes and kinds of metals 

In very heavy work, if the above system were used a 
great deal of the motion would be superfluous. Conse- 


quently either an oscillating movement or one in which the 





Oscillating Motion Given to Blowpipe When 


Sections. 


Welding Metal of Heavy 


jet of the blowpipe will describe semi-circles should be used. 
This confines the welding zone, and while the progress is 
not as fast, it is more thorough than the other system for 
this class of work. 


To the average beginner the regular control of these 
motions is difficult. It requires considerable experience to 
become skilled in this, but it is the regularity of these 


motions that produces the characteristic rippled surface of 
The welder and 
the quality of his work can be determined to some extent 
by the skill with which he produces this effect. 


good autogenous welding. progress of a 


After the beginner has mastered the peculiar motions of 
the blowpipe, referred to above, his next step will be to 
properly introduce the welding rod into the weld in such 
a manner that the regular advance of the blowpipe will not 
be hindered or retarded. It be seen that there is 
quite a little skill needed in securing perfect co-operation 
between the two hands—one controlling the blowpipe and 
the other adding the welding rod. 

The held and inclined as shown. 
In this position sufficient quantity of metal may be added at 
the right time. Were the welding rod held in a vertical 
position or horizontal, the liability of the addition of an 
excess of metal, part of which is not fused, is great. 
must be 


can 


welding rod should be 


Great 
taken in adding this metal that the edges of 
are in the 


care 


the weld state of fusion to receive it. 


If the metal is not hot enough the added material will adhere 
to the sides and adhesion will exist. 


proper 


It is, therefore, neces- 
sary that by the motion of the blowpipe equal fusion must 
be produced at the edges of the weld with that of the 
welding rod. 

The 


introduce 


usual faults of the average beginner are failure to 
the rod at the proper time into the 
welding zone, to hold the rod at the wrong angle, or to fuse 
either too little or too much of the rod. The filling material 
when melted should never be allowed to fall into the weld 


When 


welding 


in drops or globules 


the proper time arrives to 
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add the filling material the welding rod is lowered into 
the weld until it is in contact with the molten metal of 
the edges. When in this position the fame of the blowpipe 
is directed to it and thus fusion is produced 

In welds of unusual depths the rod is plunged into the 
molten metal and the blowpipe flame is played around it. 
The material is thus protected from the air and the gases 
of the blowpipe. The heat of fusion in this case is supplied 
mostly from the bath of molten metal which surrounds the 
rod. 


ELECTRIC ARC WELDING 


By Gordon Fox. 


The single function of electricity in welding is to produce 
heat. It serves no other purpose and exerts no mysterious 
action. The electric arc is a source of very great heat. 
This heat is due to the passage of current through the high 
resistance circuit of air and arc gases. In electric arc weld- 
ing one terminal of a source of direct current is connected 
to the piece to be welded. The other terminal is an elec- 
trode manipulated by the operator. The movable electrode 
is placed against the object piece, establishing the current 
flow Withdrawal of the electrode establishes an arc. If 
the separation is maintained within moderate limits the are 
will continue to flow. The heat of this arc fuses the metal 
adjacent to it. The molten metal unites and, upon cool- 
ing, forms a solid body. 

The two commonly used forms of electric welding are 
distinguished by the material used for the manipulated 
electrode. The two processes are commonly termed the 
carbon electrode and metal electrode processes respectively. 


The carbon electrode process was invented by Bernardos, 





— 


the metal electrode process by Slavianoff. The two meth- 











ods are frequently distinguished by use of the names of 
their inventors. 

In the Bernardos process the manipulated electrode is 
a carbon pencil ranging from ™% inch to 1% inches in 
diameter and from 6 to 12 inches in length. The kind 
of pencil used depends upon the character of the work. 
\rc welding pencils are specially prepared by carbon man- 
ufacturers, a graphitic carbon of high thermal and electric 
conductivity being used. Welding carbons are uncored. 
The carbon is clamped in a light weight, insulated handle 
provided with an asbestos shield to protect the hand of the 
operator from excessive heat of the are. A long, new 
pencil is generally clamped near the working end in order 
to shorten the path of current flow and thus prevent heat- 
ing of the carbon through its internal resistance. As the 
carbon pencil wears down the clamping point mav be 


changed. In any but rough, heavy work it is 





sharpen the point of the carbon by grinding 
wheel. With a pointed carbon it is possible to 
ter the location of the arc. With a rounded 
arc tends to shift and travel, particularly if 
even points on the object piece or if there hb: 
of air about the work. 

The first step in arc welding is to bring th 
the object piece to a molten condition, just as 
sary in gas welding. With the surface in this 
new metal may be fed onto this surface to 





join it to another surface in like condition or to 
or depression. The filling material must also be 
condition, comparing with the object piece. This 





plished by melting the filler under the arc Che 
usually and perhaps best supplied in the form of 
rods although bits of boiler iron or scrap are so: 
used for filling material. Norway or Swedish iro: 
quite generally used for work on steel or wrous 
For cast iron they are also good, although spe 
iron rods high in silicon may be best suited 
percentage of silicon tends to soften the metal at t] 
just as in gas welding. Filler bars run from '% to 
in diameter, depending upon the class of work do: 
about 3 feet long can be conveniently manipulated 
easier to handle a long rod than a short one and it 
quite difficult to handle small bits of metal becaus: 
difficulty of seeing them through the dark glass 
hood worn over the head. 

The brilliancy of the electric arc is very intens« 
more so than the flame from an oxy-acetylene tori 
electric arc will soon affect the naked eye, even 
viewed from some distance. Not only is the arc bli 
but its rays have an effect similar to sunburn upon the 
It is therefore necessary, not merely to provide glass: 
the operator but also to equip him with either a s 
or shield or else to cover his head entirely with a « 
or metal hood. Heavy gauntlet gloves must be wort! 
the hands and low shoes are undesirable, both he 
of danger from molten metal and because the arc’s 
will burn through the scant protection of light socks 
use of a head shield leaves both hands free to mani 
the carbon and the filler rod. The hood is provided w 
window for the eyes, dark red and blue glasses bei 
serted to reduce the light and screen out the violet 
This window shield should preferably be hinged 
arranged that it may be easily lifted to enable the operator 
to inspect his work from time to time with the naked 
without removing the hood. 

It is highly advisable, where arc welding is to be 
to provide a suitable screened enclosure in order that 
ers-by will not stop to watch the work, be blinded 


Gh. 


light and perhaps cause an accident while leaving the 


remote 








his blinded condition. An enclosure is also desir- 
that it shuts out drafts of air which tend to blow 
and make welding difficult. 
power for welding should be direct current It is 
ficult to maintain a suitable arc with alternating cur- 
[he voltage across an arc is about 50 volts, this 
liffering slightly with different arc lengths and cur 
ilues. The current taken in welding with the carbon 
mounts to about 300 to 400 amperes in most cases 
about 15 to 20 kilowatts of heat are transformed into 
at the weld. Ordinary power lines supply power at 
920 volts and it becomes necessary to reduce this 
sbout 50 volts at the arc. This can be accomplished by 
serting resistance in series with the arc This resistance 


ices the arc voltage and, at the same time, prevents the 


of excessive short circuit current at the time the elec- 


rrode is touched to the object piece to establish the cur 
rent flow. Ballast resistance may be supplied either in the 
form of a water rheostat or grid resistance units The 
water rheostat is cheap and may be rigged up most any- 


where on short notice from material from a junk heap. It 


‘; therefore excellent for the occasional job. Grid resist- 
ances are superior for a permanent installation since the) 

be worked hard without giving trouble from _ boiling 
over such as occurs with water rheostats They also de- 


preciate less rapidly and furnish steadier resistance 


In many plants alternating current alone is available 
Here a motor generator set must be employed to change 
direct current for welding. Such a set may also be jus- 
fied where direct current is available at 220 volts only. 
The losses incident to the reduction from 220 volts to 50 
olts through resistances may more than equal the fixed 
charges upon the investment in a motor generator set to 
i furnish like reduction. This depends largely upon the 


amount of work done and the likelihood of keeping such a 


set fairly busy. There are two distinct types of motor 


nerator sets upon the market, both made especially for 


arc welding work. In one type the current is delivered at 


75 volts 


an approximately constant pressure of \n adjust- 


able resistance is used in series with the are to vary the 
voltage to suit the work in hand. This type of outfit is 
adapted for installations where several welders will be 
working simultaneously from the same set Kach welder 
is here enabled to adjust his own arc by variation of his 
ballast resistance, being fairly independent of other weld- 
ers on the circuit. The use of ballast resistance involves 


losses which are comparatively small because of the small 


range of voltage reduction. Sets of this type are usually 
furnished in sizes suitable for operating a single carbon 
re or several metallic arcs simultaneously 


The second type of motor generator differs radically from 
outfit. This 
current, such as is desired for welding, 
When the 
the object piece to establish the current flow, the voltage 
then 


the first mentioned type supplies a constant 


at a variable voltage 
touched 


1S automatically maintained. electrode is 


s nearly zero because a low voltage will suffice to 
cir- 
the 


The 


iintain the proper current across this low resistance 


withdrawn the resistance of 
of the gap 


tage of the generator automatically increases and main- 


ie cut <As the electrode is 


te circuit increases because air introduced. 


ns the are at its desired intensity. This type of machine 
s s evidently effective in maintaining constancy and uniform- 


30 it the arc. The system is somewhat more efficient than 


ir revious one since no ballast resistance is employed. 
e. “cts of this type are commercially supplied having a capac- 
or a single metallic arc. But one arc can be operated 

e one set since, with two welders the requirements 
ld interfere and the set could not automatically maintain 
Proper current for both. When sets of this type are 

used for carbon are welding, two or more units must 
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be connected in parallel obtain the desired capacity. 
The two sets then work together in a manner identical 
with a single unit. Figure shows a set of this type and a 
control panel used to control its circuits 

When welding by the carbon, are process it is necessary 
that the positive terminal or wire be connected to the 
object piece This is because of the fact that the highest 
temperatures in a direct current are occur at and near the 
positive terminal lt is desired that the greatest heat be 
exerted at and near the object piece, hence the practice of 
connecting it to the positive terminal The presence of 
vreatest heat at the positive terminal is explained by the 

















Are-welding Apparatus—Lincoln Electric Co. 


statement that the metallic vapor in the vicinity of the posi- 
than that the 


\ more steady are is also obtained by 


tive electrode is of higher resistance near 


negative electrode 
this connection since, with the metallic object the point of 
maximum heat, a great quantity of metallic vapor is car- 


ried into the arc. Metallic vapor has greater conductivity 
than carbon vapor and maintains the arc more steadily. 
The path of current flow, being from positive to negative 


terminals, causes the vaporized carbon to flow away rather 


With 


than toward the object piece. reversed connections 
the vaporized carbon would he carried into the molten 
metal at the object piece and would tend to harden the 
weld. 

The process of welding with the carbon arc may be 
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briefly outlined. The object piece is placed upon the me- 
tallic welding table so as to make a good contact, or, if 
the object piece be large, the terminal may be clamped 
directly to it at any point. It is best to do the welding 
on top of the piece, in fact, with the carbon process, any 
other location renders the work extremely difficult. The 
weld must be cleaned and prepared in practically the same 
manner as for welding, a groove being ground or 
chipped at a crack, for instance. The arc must be able 
first to bottom of the groove and liquify the 
metal at that point. It is impossible to reach the bottom 
of a narrow groove since the arc will jump to the sides. 
The groove should best make an angle of about 90 degrees. 
Proper alignment with allowances for expansion and con- 
traction must be made with arc welding just as with gas 
welding. Arc welding, being more rapid, however, causes 
a more concentrated heat with less attendant expansion at 
and near the point of weld. During the first stages of the 
work it is well to draw a long arc and to move it over the 
entire region of the weld to heat it uniformly. A long 
arc increases the heat and also distributes it 
more widely. A very short arc is likely to cause a hard 
since carbon particles may cross such a short gap. 


gas 


reach the 


amount of 


weld 
The correct arc length depends somewhat upon the size of 
the electrodes used and the class of work, the range being 
If an are of this length will not “hold” 
If the arc is too strong 


from 1 to 2 inches. 
there is too much ballast resistance. 
and hisses and if the current is too high, the ballast resist- 
ance is insufficient. It is good practice to use an ammeter 
always and to note the most effective current values with 
work and to maintain the conditions 
favorable. After the region of the 
arc is confined more closely to the point, a 


different classes of 
found most 
heated the 


rotary 


weld is 


motion being imparted, however, just as in 
welding, to distribute the heating over the active 
zone. When the walls are molten the filler is introduced, 
melted and worked into contact with the surface metal, as 
As the groove or depression is filled the 


slight 
flame 


in gas welding. 
zone of action is moved and the work progressed. It is 
well, before a section cools too far, to break the arc, open 
the window of the hood and paen the new metal with a 
hammer in order to give it a closer grain. ; 
The procedure with the metallic electrode is similar to 
that with the carbon electrode, with the exception that no 
preheating of the welding zone is done with the arc, the 
metallic arc giving a very confined heat. A lower voltage 
and shorter arc are used with the metallic electrode process. 
The arc is but % to % inch long. The voltage across the 
arc runs from 25 to 30 volts and the current taken ranges 
from 125 to 200 amperes, depending upon the size of the 
pencil and the class of work. The welding pencils serve 
as filler rods as well as electrodes, being melted away by the 
heat of the arc and deposited in the weld. Pencils from 
1g to % inch in diameter are used, being about a foot to 
18 inches long. The holder used is much lighter than for 
welding with the carbon arc and arrangement is made for 
quickly moving the pencil as well as for removing the stub 
and inserting new pencils as they are melted away. The 
pencils used for welding by this process are usually of 
Swedish or Norway iron or of steel similar to the object 
piece. The object piece is commonly made the positive 
terminal, just as in the Bernardos process, but this relation 
is less imperative with the metal electrode since there is 
no danger of introducing carbon into the arc. With the 
reversed relation the pencil is the point of greatest heat 
and it melts away rapidly and may be deposited upon the 
the latter, the point of lesser heat, 
reaches welding condition. The metallic arc is much less 
intense than the carbon arc. Less protection is therefore 
needed. A screen with glazed window is generally used to 


object piece before 





protect the face and eyes and gloves must be worn 
the arc used in this process is very short a steady 
needed to maintain it. Too long an arc is quickl; 
ished while touching the object piece with the 
will cause it to adhere to the molten surface. [t 
to support the arm at the elbow to aid its steadines 
aim in welding by this method is to have the surfacy 
to a molten condition as rapidly as the pencil is mi 
deposited. Movement of the pencil and length and ; 
of the arc must be adjusted to attain this condition. 
ening the arc slightly increases the heating at the 
Since metal is being continuously melted from th: 
and deposited upon the piece it is evident that th. 
must progress uniformly along the work to prevent 
up of metal. To secure the proper heat and the 
deposit simultaneously requires some skill, which, h 
is not particularly difficult of attainment. A _ weld 
by the metal electrode process does not usually requi: 
mering as the grain is found to be closer than w! 
carbon process is used. 

The use of fluxes in connection 
matter of some difference of opinion. Fluxes are o 
recommended for use when welding cast iron but n 
often be used when welding Wrought iron or steel. 
field for electric arc welding lies particularly in st 
iron work it follows that fluxes are not 


with arc weldi: 


wrought 
ally used. 
Both methods of are welding are in common us: 
method has its field and for 
either method may be employed. 
differing preference. The 
volumes of heat and is best suited for heavy work 


some classes oj 
Different 
process 


own 
welder 
carbon involves 
speed is important and where rougher finish may 
lowed. The metal electrode process usually affords 
reliable weld, giving finer grain in the added metal 
metal is less porous and a neater, more finished job 
sible. The carbon process is suited for filling large: 
ings and for cutting work. It is primarily a heating pr 
the filling being an additional part of the job. 
electrode method is well suited for 
surfaces since the addition of material is fairly aut 


The met 
building up met 


and the confinement of the heat to a very small wel 
zone causes the molten metal to remain where applied 

suitable arrangement of control devices it is possible to « 
bine the two methods, heating the working zone by th: 
of the carbon arc and building on metal by the pencil n 
od, the process being suited to the work so that the ol 
piece and pencil may become molten simultaneously. 





Effect of Work on Aluminum. 

The effect of work on aluminum was discussed by F. J 
Brislee before the Faraday Society (British) recently, and 
his results tend to confirm the amorphous theory advanced 
in connection with iron and steel. He shows that the specific 
heat of the metal varies with its structural conditions, bei 
higher for the amorphous state than for the crystalline. The 
effect of prolonged annealing at as low a temperature as 100 
deg. C. is to lower the specific heat and tensile strength, 
but to increase the flexibility in the case of wire, thus indicat- 
ing the occurrence of considerable structural changes at this 
moderate temperature. Emphasis is placed on the fact that 
the crystalline structure of the metal disappears at a very 
early stage under cold working, while the reverse change 
proceeds so gradually that annealing, unless long continued, 
is ineffective. While annealing for 10 hours at 500 deg. C. 
renders the metal dead soft with maximum elongation, the 
structure is still largely amorphous; besides the primitive 
crystals thus formed are more readily changed into the amor- 
phous state by additional cold working. 

















are waiting 


Hints for the We der 


When you finish an interesting ptece of work. can you set down on paper the manner in which you 
went about the job. how you prepared the work and how the job was done ’ ? Have you learned some 
little stunt every welder ought to know ? Contributions to this department are paid for. Verte it 
down any old way — Jl polish it up. Make a rough p encil sketch and our draughtsman will Ax rt up 
tine. Line drawings are more practical than photographs Do if today — the men on the firing line 

LD Mackenzie, Editor. 








THE USE OF FLUX IN CAST IRON WELDING. 

One of the important elements in producing a. successful 
weld in cast iron is the proper use of a good flux. 

In selecting flux for cast iron, one should be chosen which 
is compounded to retard oxidation and prevent hardness. 
Therefore a flux should be composed of materials of a re- 

nature and should not contain manganese or any 
constituents which aid in the formation of 

The principal 
handling cast 
Should any oxide be 
nust be reduced 


ducing 
other white iron. 
confronts the 
to prevent the 
formed in the 
and removed from the weld. If this is not 
done the molten metal will be enclosed in a thin film of non- 
metallic material and any additional metal that may be added 
will adhere to this film rather than break 


will, therefore, not fuse homogeneously 


problem which welder in 


iron is formation of 


oxide. 


process of welding, it 


and 
body of the 


through it 
with the 
casting. 

It is not possible to satisfactorily break up this film 
mechanically and it must therefore be reduced to a molten 
or slag condition. To accomplish this a suitable 
that will dissolve the oxide, so that the latter 
density, will float to the top. 

in addition, the flux must float off any 


hat may exist, such as sand, 


flux is used 
, being of less 
other impurities 
scale and dirt. It should form 
a protecting glaze on the weld and surrounding surfaces and 
should increase the fluidity of the molten metal. 

In addition, it must be of such composition that it will not 
exert any detrimental influence on the mechanical properties 
f the metal. 


Borax and salt are two compounds often used by 
which have little merit as a flux. Occasionally 
employed to advantage in welding heavy 
iron, 


welders 
may be 
sections or burnt 
such as is found in fire box and grate castings. Their 
function, however, is only that of a cleanser and their ten- 
dency is to produce hard iron. 

There are certain flux powders put on the market that con- 
tain large proportions of manganese and which have a hard- 
ening effect on the iron, others contain potassium perchlorate, 
a violent oxidizing agent. 
chlorinize the weld. 

Needless to say, powders of this kind must not be used. 
It is best to guard against the purchase of such defective 
nixtures by obtaining flux powders from reliable sources. 

A suitable flux for cast iron should be “heavy enough” to 
work impurities out of the weld and not blow or melt away 
ifter fusing. Low fusing fluxes are simple to work, yet 
under a high temperature of the oxy-acetylene flame they 

latilize and do not penetrate. 

It is necessary that the welder learn to apply fluxes prop- 
rly. An excess will cause as much trouble as an insufficient 
quantity. Blowholes may be produced by using too much 
flux. Also the molten iron will incorporate certain consti- 

nts if the flux is applied in too great quantities. The 

ount to be applied depends on the flux used and the 
lider must learn to know his flux as well as his blowpipe. 

Che powder should be applied regularly by dipping the 


they 


Still others contain materials that 


hot welding rod into it 


The quantity adhering to the rod is 
sufficient and it is bad practice to throw additional flux into 
the weld. 


Editor 

Please answer the two following questions: Two cast iron 
wheels are cracked through rim, one having a cracked spoke 
also. Where should the 
sary to heat the whole 
heat all 


Is it neces- 
Wheels are too large to pre- 


preheating be done? 
wheel? 
over. 
Herman Lambrecht. 
Answer: 
We are sending under seperate cover instructions for doing 


this job, also sketches showing how to preheat.—Editor. 


PREHEATING CASTINGS. 

In the March issue of The Welding Engineer we published 
a question from Wm. Moeller, which was as follows: 

I recently welded a water jacket on an air compressor. It 
was frozen and cracked clean across the full length, about 
3% feet. I preheated it with a 6-inch diameter kerosene or 
buckeye heater, but didn’t seem to get it hot enough, as when 
I had it welded three-fourths the length it cracked where I 
had started. 

How hot must it be before you can safely weld it? Could 
you advise me through your journal the best and safest way 
to preheat and weld a job of this kind? 
Moeller as follows: 


We answered Mr. 
Your trouble in preheating the compressor casting was that 
you preheated it locally, and so introduced internal strains. 
This, could not be avoided when using the means 
of preheating—a kerosene burner—which you had at hand. 
The proper procedure in a case of this kind is to preheat 
, taking care that it is preheated 
heated to a cherry red. The easiest 
way to preheat such a casting is to build a brick oven around 
it, fill the oven and cover over the casting with charcoal, 
and light the charcoal. The casting should be left in the pre- 
heating furnace while being welded. After the welding is 
completed a little more charcoal should be added and the 
casting brought to an even dark cherry and then covered 
up with asbestos or sheet iron and left to cool in the dying 
fire. 

A few days later we received the following from Mr. J. 
Waters: 

Editor 


of course, 


the casting in a charcoal fire 


evenly. It should be 


Regarding the question of Wm. Moeller concerning 
the preheating of his air compressor job, although your 
answer in the main was correct, I would like to slightly 


differ from it in several ways. In the first place, you state 
he introduced internal strains in heating, which was cor- 
rect and then you go on to show him the proper procedure, 
i. e., to heat it evenly, and state the way to do this is to 
build an oven around the casting, fill the oven and cover over 


the casting with charcoal and light the charcoal. Now that 
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is where | think most mistakes are made in preheating, 
especially in cylinder work, as this method of heating does 
not heat the casting evenly, in fact, in most cases and 
especially in the case of stationary gas engines the heating 
is very uneven. To explain: cylinders with water jacket 
cast en bloc are in most, if not all cases, cast with the 
cylinder wall thicker than the water jacket, consequently 
by preheating as you suggest the jacket being thinner and 
being in closer proximity to the fire takes the heat more 
quickly than the inside wall of the cylinder and expands 
more quickly, the result being in some cases, especially as 
I stated before in stationary engines of the International & 
Fairbanks-Morse design, the breaking of the mouth of the 
cylinder and in others the warping of the cylinders. Now 
in the experience which I have had and which I may state 
covers a period of about nine years, I have found that al- 
most any automobile or other cylinder can be heated and 
guaranteed not to be warped by the following method, which 
| think is the only logical way, as you know a cylinder takes 
the heat in ordinary working conditions from the inside due 
to burnt and expanding gases. In the case of automobile 
cylinders our shop practice is as follows: 

The cylinder is placed in the oven head downwards and 
raised about half a fire brick high from the table, then 
lighted charcoal is put into the bore and the cylinder 
is left until the heat has penetrated through to the extent 
that you cannot place your hand on it, and then the fire 
is made as you state outside and the cylinder heated up 
to a dull red heat, welded and left in the fire covered over 
to cool out with the fire. The same procedure is observed 
with large stationary engines and in all cases where the 
inside wall is thicker than the water jacket. Now, dear 
Editor, | hope you will accept this small criticism in the 
spirit in which it is given, that is, from an educational point, 
and kindly answer me the following question: How is it 
that oxy-hydrogen is used when cutting heavy steel in place 
of oxy-acetylene? My theory is as follows: 

The products of combustion in oxy-acetylene are firstly, 
that is at the extremity of the white jet, carbon monoxide 
and hydrogen, and lastly carbon dioxide and water vapor 
and in oxy-hydrogen water vapor exclusively. Now water 
vapor being an oxiding agent and being produced exclusively 
by the oxy-hydrogen flame and cutting being only oxidiza- 
tion of the metal at the point being cut, the oxy-hydrogen 
flame aids this process more so than the oxy-acetylene flame, 
as in this flame the cutting being done at the point of the 
white cone and the products of combustion at this point 
being as before stated, carbon monoxide and hydrogen, which 
gases have the property of taking care of any accessive oxy- 
gen and thus avoiding burnt metal, neutralizes the effect, 
which one would naturally expect to take place with the 
temperature being so much higher than the oxy-hydrogen 
flame. 

Trusting you will answer this at your earliest convenience 
and thanking you in anticipation, I beg to remain, 

J. WATERS. 

St. James, Winnipeg, Man. 


The Editor has submitted this problem to Mr. S. W. Mil- 
ler, M. E., proprietor of the Rochester Welding Works, 
Rochester, N. Y., and also the Mohawk Welding Works, 
Albany, N. Y., and Mr. Miller makes the following answer 
to Mr. Waters: 

“The reason for the use of hydrogen for heavy cutting is 
purely a mechanical one, and consists in the fact that the 
oxy-hydrogen heating flame is very much longer than the 
oxy-acetylene flame. It is necessary in any cutting to keep 
the cut free from slag or oxide, and the long flame of the 
oxy-hydrogen torch maintains the heat better in deep cutting 
than does the oxy-acetylene flame. 

“It should not be forgotten that cutting steel by either 


process is a self-propagating action, that is, the he 
the melted slag passing down over the surface of 
preheats the steel to a point sufficiently high to pe 
oxygen to combine with the steel. It is evident 

temperature gets too low no action will take plac: 
readily observed when cutting a piece of considera 





ness, when the slag will be noticed traveling dow: 
face of the cut rather slowly. As soon as a streai 
is interrupted for any reason the cutting action st 

“Mr. Waters is wrong in stating that with the oxy 
flame the cutting is done at the point of the white . 
above explained, the action is self-propagating and 
ceed wherever the temperature is high enough. [1 
fectly possible to cut material with a jet of pure ox 
preheating the piece in a forge, or in any other y 
sufficiently high temperature to start the reactio: 
many cases in shop practice welders use an ordinar 
for making a short cut in comparatively thin mat 
heating it red hot with a welding torch and turning 
acetylene, when the jet of oxygen will do the wor! 
not a commendable practice and only justified by 
in time under certain conditions. 

“It should be remembered that water vapor does | 
at the temperatures used in connection with either o» 
lene or oxy-hydrogen cutting but is dissociated into 
ments, hydrogen and oxygen. These later combin 
temperature becomes lower while passing away fri 
flame and again form water vapor. The action ot 
vapor as an oxidizing agent depends on the presenc: 
bonic acid gas or free oxygen or both. Pure water 
as is known will not oxidize or rust iron so that any 
of water vapor in the cutting operation, even if such 
could exist, would be negligible. Again, while the te: 
ture of the oxy-acetylene flame is higher than the te: 
ture of the oxy-hydrogen flame, yet this statement on! 
plies to the welding flame. As stated above, the acti 
cutting has nothing to do with the temperature of th: 
heating flame. Any method of producing a red heat 
answer the purpose. 

“With regard to the first part of Mr. Waters’ commu: 
tion, it is impossible by any method to heat any irre; 
casting like an automobile cylinder uniformly. Pyro 
measurements of temperatures at different parts of 
cylinder, when it is to all appearances in condition for 
ing, show differences of over 100° F. It is greatly to 
credit of designers of such cylinders that they are able 
make such designs as will permit casting such complicated 
pieces, because no cylinders cast with water jackets cai 
produced free from casting strains. This is amply prov 
by the experience of all motor manufacturers, who find 
necessary in order to get good results, to anneal the casting 
at a low red heat in order to eliminate such strains. Fv: 
after such annealing and if it is done before rough boring, 
if the castings are allowed to stand for several weeks, a 
curate measurements show distortion of the cylinder due 
so-called seasoning. Therefore the best way to manufactur 
such cylinders is to anneal them after casting and rough 
finish, and allow them to stand for say two months before 
finishing boring them. 

“Taking the above facts into consideration, it is evident 
that even if the heat were applied uniformly, different thick 
nesses of metal would absorb it at different rates and co! 
sequently would produce strains in the metal. From a pra 
tical standpoint therefore, the only thing to do is to heat 
very slowly and as uniformly as possible. We do this 
building a small charcoal fire in a forge or furnace, placins 
the base of the cylinder close to it but not in it, and covering 
the cylinder with a sheet of asbestos paper. This permits 
of a gradual warming up of the cylinder, which produces no 
serious strains. The charcoal is renewed from time to tu 
in small quantities, and the cylinder gradually moved clos: 








re. When it arrives at the point determined by ex- 


as being correct, which is considerably above the 
ture at which one can hold the hand on it, the 
elded 


iired temperature. 


part 


eradually raised to 


is turned into the fire and 


It is not right in my opinion, 


| nor 


essary, to heat the cylinder to a full red heat, except 


in some serious cases of fracture. 


cracks 


also be of interest to know that simply n 


very Ordinary 


can be welded at a much lower temperature 
ioving the 
- hack into position to weld will produce a reduction 
perature at the point to be welded of between 100° and 
0) in a very few seconds, These are actual figures taken 
thermo-couple.” 

S. W. MILLER, M. I 


s there any way of telling malleable cast iron from cast 


ste |? 
Is there any way to keep malleable cast iron from getting 
filler 


with 


when using Bessemer-steel rod? 
When | 
ot stick 


degree angle, the bronze will stick on the outside all right, 


weld malleable cast Tobin bronze, it does 


on the inside. If a piece is beveled out to a 45 


will pull away from the bottom of the V. Is there any 


way to make it stick all the way through, so that it will 
ull the iron off with it when making a test weld? 
NICHOLAS E. KOCH. 
Answer: 
Mr. >; W. Miller, M. E., who has been So fortunate as 


to have had considerable experience with malleable casting 


says in reply to this letter. The general appearance of mal- 


leable iron is smoother than that of cast steel, or as they 
should be called, steel castings. The quickest way to tell 
them is with the torch. Heating a corner of a malleable 


casting to the melting point will produce a melted substance, 
tends to 
like 
comes exceedingly hard, while in the case of steel castings, 


which become full of blowholes, and does not act 


at ail steel. This melted part, if allowed to cool, be- 


no change would be noted. Of course, this test should be 
made on a small corner of the casting where no damage 
It has been explained in The Welding Engineer 
several times why it is improper to weld malleable iron with 
filler 
space is hardly possible, but it is because malleable iron when 


will result. 


a steel rod. To give the reason clearly in a short 
melted will revert to its original condition as white cast iron, 
which is hard and brittle. 
ing malleable castings requires that the iron be brought to 
just the right temperature for the bronze to alloy with it. 
Apparently Mr. Koch has not quite reached this temperature. 
The surface, of course, should be thoroughly clean and free 
from grease, and a temperature just short of melting should 
be obtained. 


The use of Tobin bronze in weld- 


Rub the welding rod lightly over the surface. 
using a proper brass flux, and when the right temperature is 
attained, the rod will of itself almost melt on the surface. 
Only a little bronze should be added until the union has 
been made, after which the bronze will of course readily 
inite with itself. Care should also be taken to watch that 
me side of the weld is not heated hotter than the other and 
that both sides are heated sufficiently. A right-handed welder 
will heat the left side of the weld more than the right, with 
the result that a good union is made on the left side and a 
one on the right-hand side. 
i malleable iron weld will pull the iron away with it, as the 
ld is not sufficiently strong to do so, as almost all bronze 
ds are porous. The writer has had occasion during the 
several months to make a detailed investigation of the 

ect of welding brass and bronze, and has found that with- 
exception brass welds made with the materials in ordi- 
use are seriously defective. It is almost 

ike a sound weld; that is, one free from blowholes and 


It is very improbable that 


impossible 
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oxide spots in brass or bronze This has been proven by the 
examination of large numbers of welds. It is believed that 
this condition can he overcome, but the tests are not yet 
completed and therefore nothing can be said about them. 


1+ | eT : : 
Editor his is a bevel gear, has teeth on the under side, 


and weighs 2,000 pounds We first built a brick furnace 





around the gear, then covered the place to be preheated with 
asbestos. Heated at arrow points first then at 2 and 3, toa 
cherry red. Hub was preheated. Finished welding on the 
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outside of rim, so that strain would not crack rim. We al- 
lowed gear to stay covered for at least an hour. You can 
weld any size gear with this process of preheating and it can 
be done in about one-tenth of the time it takes if it were 


heated all over 
Carlisle. 


Editor: I had a job of welding on a tractor friction re- 
The wheel 
The clutch broke and a 


piece struck the face of wheel, breaking out a piece about five 


verse wheel that might come handy to some one. 
was on a big International tractor. 


inches long by two inches wide, and the piece was lost, 
This wheel is the same as a belt wheel, 24 inches in diameter. 
I. took a piece of machine steel 2x4 inches, which was the 
thickness of the rim, and bent it to circle of rim and welded 
it in place with cast iron rod. 

F, O. Ladd. 


Editor: Can you tell me what kind of metal is used in 
so-called cast steel castings, used in geared locomotives, and 
what welding rod is best suited? 

W. B. Dodd. 


The proper welding rod for welding cast steel 
is nickel steel 


Answer 
~Editor 

Cost System for Manufacturers. 

The Federal Trade Commission, Washington, D. C., has 
issued, for general distribution, a pamphlet of 31 pages en- 
titled “Fundamentals of a Cost System for Manufacturers,” 
which sets forth a system by which costs of manufacture can 
This is intended for the use of manufactur- 
ers, particularly the smaller ones, who have no adequate sys- 


be determined. 


tem for determining the cost of their products, and who, 


therefore, price them arbitrarily. 
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ENGLISH SCHOOLS FOR WELDERS. days and Thursdays, 7:15 p. m. to 9:45 p. m. Frid 
The British Acetylene and Welding Association was first ‘*€S, 8—10. Evening classes. Advanced. Tues 
organized in 1901, as The Acetylene Association. The asso- P: ™- to 9:45 p.m. Wednesdays, 7:15 p. m. to 9 p. 1 
ciation was formed for the purpose of promoting the advance- "¢Sdays, Lectures, 9—10. Day classes (at present 
ment of acetylene engineering and to facilitate the inter- for military students), 9 a. m. to 4 p. m. daily (Sat 
change of information amongst the members of the associa- cepted). Fee for each course, £1. Reduced if emp! 
tion. The membership consists of trade members and ordi- ™é€mber of the B. A. & W. Assn. 
nary members, who shall be persons interested in acetylene Manchester. Municipal School of Technology. | 
and allied industries. Perhaps the greatest good which has January. Lectures, Wednesdays, 7—8. Thursdays, 
been accomplished by the association has been the estab- to 9:30 p. m. Fee for 12 lessons, 10/-, and for 


lishment of public schools of welding. At the present time sons, 5/-. 


the following schools of welding are in operation: Newcastle. Rutherford Technical College. Ope: 


Oxy-Acetylene Welding and Cutting Schools—Session 1916. wary. Thursdays, 7 p. m. to 8:30 p. m. and 8:30 
Belfast. Municipal Technical Institute. Fridays, 7:30 p.m. 10 p.m. Fee, £1:11 

to 9:30 p. m. Fee for 12 lessons, 10/-. (Suspended during Portsmouth. Municipal College. Wednesdays « 

war.) days, 7 p. m. to 9:30 p. m. Fee for 25 lessons, 15 

Birmingham, Municipal Technical School, Suffolk Street. pended during war.) 
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Open 10th January. Wednesdays, 7 p. m. to 9:30 p. m. Fee West Ham. Municipal Technical Institute. Open 6th Jan- 
for session, £1. uary. Tuesdays, 7 p. m. to 9 p. m. Thursdays, 7 p. 1 
Cardiff. Technical School, Dumfries Place. Open 10th Jan- 9 p.m. Fee for 24 lessons, 21/-. 
uary. Saturdays, 7 p. m. to 9 p. m. Fee for session, £1. 
Glasgow. Royal Technical College. Open 10th January. 
Division A, Mondays and Wednesdays, 7:30 p. m. to 9:30 p. m. : 1. ; 
Division B, Tuesdays and Thursdays, 7:30 p. m. to 9:30 p. m. “You will see from the list of schools that these classes in 
Fee for each division, 10/-. every case are held in connection with one or other « 
Leeds. Central Technical School, Cookridge Street. Open municipal or endowed technical schools or colleges scattered 
10th January. Advanced, Mondays and Tuesdays, 7:15 p. m. all over the United Kingdom. 


In speaking of these schools the Secretary of the Britis! 
Acetylene and Welding Association, Mr. Lacey Downes, says 
















to 9:45 p. m. Beginners, Wednesdays, 7:15 p. m. to 9:45 p. m. You will note that fees are charged to students varying 
Fee for each course of 12 lessons, 12/6. from 2% to 7% dollars. These fees, however, do not begin 


Liverpool. Central Technical School, Byrom Street. Open to pay the real expenses of the classes, the rent of the build- 
11th January. Grade I., Tuesdays, 7:30 p. m. to 9:30 p. m. ings and the salaries of the instructors and lecturers being 
Grade II., Thursdays, ta * m. to 9:30 p. m. Fee for 28 @ municipal charge. 


lessons and lectures, £1: In order to induce the various municipal authorities ¢ 
London. Borough Pelytichate Institute, Borough, S. E. _ start classes in oxy-acetylene welding, members of this 

Open 11th January. Tuesdays or Thursdays, 7:30 p. m. to ciation gave or lent the initial equipment of generators, blow- 

9:30 p.m. Fee for 24 lessons, £1:1:0. pipes, etc., and the carbide and oxygen firms also, in ¢! 


London. Northern Polytechnic Institute, Holloway Road, first instance, supplied their material gratuitously. The supply 
N. Open 14th January. Evening classes. Elementary. Mon- of gratuitous carbide has, however, had to be discontinued 
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, consequence of the requirements of the combatant 
nts of the Government, and it was 


rough actual experience, that the fact of the sup- 


also because 


ng gratuitous tended to extravagance in the use of 
ind acetylene both by the instructors and the students. 
resumed, however, that the far-sighted manufacturers 
ratus will continue to lend same gratuitously to the 
as obviously the students will have a predilection for 
icular plant which he has been instructed to operate 


with.” 


“Further, at each of the centers where welding classes are 
held, a committee has been formed by the association for the 
purpose of supplementing the theoretical examination by the 
officials of the technical schools by a practical examination 
of welding work done in the schools, upon the qualities of 
which certificates have been awarded.” 
Illustrations of the two forms of certificates issued by the 
association are herewith illustrated. 


The Oxy-Acetylene Welding Process in the 


Locomotive 


Boiler Shop 


Bo B. Kopferschmidt 


A steam boiler consists of a vessel to contain the water 
and the steam after it is formed, a fire box to contain the 
fire, tubes, flues and uptake to transmit heat and conduct 
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hot gases from the fire to the chimney, and various 
s to facilitate the safe and economical operation. 
iron was the material of which the earliest forms 
ilers were made; but on account of its low tensile 


strength and its unreliable it 1s now 


little. 
Wrought iron, up to about 1872, 


nature, used very 
was the principal mate- 
It is a pure iron prepared from 
pig iron by a process called puddling; and is well adapted 
for use in boiler construction, as it is strong, tough and 
fibrous, and combines high tensile strength with durability 
and freedom from brittleness. 


rial used for boiler plates. 


Steel has entirely displaced iron for boiler work Boiler 
steel is made by the open hearth process, and contains for 
ordinary thickness of one inch, 0.25 per cent carbon, while 
thinner plates of % inch contain about 0.15 per cent carbon. 


[ hroat 
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Fig 2 


Larger percentages of carbon, while accompanied by an 
increase in tensile strength, lessen ductility. The best boiler 
material at present has the following properties: Great 
tensile strength, ductility, homogeneity, toughness, freedom 





Bz THE WELDING ENGINEER 


from blisters and internal unsoundness. Its tensile strength is the operator himself. He must be a conscientio 


is from 55,000 to 65,000 pounds per square inch, with an 


and must have some knowledge of boiler construct 
elongation of 25 per cent. 


Considering that he has the above qualifications 
Riveting, which without doubt will be used for a long not attempt to experiment directly on boilers, 


time, is displaced to a great extent in some modern rail- practice to weld cracks or patches on some scrap 
road shops for boiler construction and erecting work, in on condemned boilers, in different positions; why 
preference to the welding. By the use of welded joints, the obtained enough skill to make a good weld, 
deposits which accumulate on and around rivet heads and the following directions, he may attempt gradual! 
joints, corrosion caused by leakage, calking and loose riv- boilers. 

ets, are done away with. Moreover, a perfectly welded 


el - Bevelling. 
joint is stronger than the best riveted joint, and approxi- 


mates nearly to the original strength of the plate. The All welding on boilers must be bevelled to a 
cost of a welded joint is much lower than the rivet joint or 60 degree angle, with the exception of building 
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and in addition to this, it saves the cost of future main- cleaned off 


from rust or scale. Before bevelling 
tenance. 


examine the grain in the fracture. If the grain is fi 
Although oxy-acetylene welding has, during the last few the metal is healthy and safe for welding. If th 
years, advanced rapidly and has secured a high place in the is coarse, then it is crystalized and not safe for the 

metal industry, yet it attained a slow progress in boiler weld- on worn out spouts; in this case these low spouts 

ing. The high responsibility on this branch, coupled with 
the difficulties that occur in boiler welding, discourages the 
common welder from indulging in this work and the men 
in charge often do not trust the process. Yet boiler work 


is possible and practical; it emerges slow but sure, and | 
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believe the time is coming when oxy-acetylene welding will line; in this case enough metal has to be cut out 
substitute the rivets entirely. fine grain is obtained. If too much metal is cut out o1 
The development of boiler welding was started some- account, then a patch may be applied. It is not a good 
how in 1897 and today there is many a welder on the con- tice to make the bevel for boiler work with a cutting 
tinent that can make a successful weld almost in any part Pipe; an air hammer and chisel are the best means { 
of the boiler. ting out the bevel. After bevelling, clean the imm: 
The first thing to be considered in starting boiler welding neighborhood of the bevel with a special tool or fil 
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rincipal enemies encountered in boiler welding are 
n, adhesion, expansion and contraction 
Oxidation. 


steel is heated to redness, or melted, it alwavs 


xidation. This is caused by contact with the oxygen 
alr, and this cannot be avoided, because the flame is 


as nded by it. What the operator must avoid is a too 


ame, that sweeps the molten metal; this is often due 
use of too great a pressure of oxygen For 
ste welding that 


head in the 


boiler 


does not exceed ™% inch thick, use a 


blowpipe that will deliver about 42 

feet of oxygen per hour or it should register on the 
smal] oxygen pressure regulator gauge 10 Ibs. For 5¢-inch 
steel use a welding head on the biowpipe that will 


deliver 54 cubic feet of oxygen per hour and to register on 
e small oxygen regulator gauge 12 lbs. Presuming that 
we have to weld %-inch boiler steel, to obtain a proper 
flat observe the following directions: Open valve at oxy- 
cen tank slowly, then open oxygen needle valve on blow 
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Fig.6 
pe. Now open the valve at the oxygen regulator slowly 


until the pressure indicated on the small gauge will register 
10 lbs. Now shut off the oxygen needle valve on the blow- 
pipe, and light acetylene; care should be taken to obtain a 
reasonably strong flame, then open oxygen needle valve on 
blowpipe about three turns, then increase or reduce the 
tylene until a bright 
sh flame is obtained. 


nice violet whitish cone inside a 
Its base is at the end of the noz- 
and its length is about % inch. If the acetylene is pure 
dry a proper flame is obtained. The important 
A properly designed 
vpipe should be easily regulated, with a stability of flame 


onveniently employed. 


next 
g 1s a properly designed blowpipe 


Lastly it is very important to 
‘ pure #s-inch Norway iron of the first quality, for a 


ing rod. This rod must be free from sulphur, phos 
is, etc. Other welding rod in boiler work produces 
ts which are difficult to overcome. 


Adhesion. 
esion occurs frequently to the inexperienced welder, 
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because the high temperature necessary. for joining the 
edges on steel, brings about melting of the welding rod 
before the sides are ready lo overcome this, one requires 


patience plus conscience to observe exactly the 


bevelled melting point, 
blowpipe is held in this position and given a cir- 


following 
directions Bring the sides to a 


then the 


cular movement from one side to the other without haste or 
stopping until the bottom of the bevel will unite with its 
own metal, then while the 


sides of the bevel are melting 


exaggeration, the 
brought in contact with the 


without too much welding rod. is 


edges of the weld and thus 


while in 


fusion both metals must alloy immediately with 
each othe Then the blowpipe is moved forward, slow and 
with great care to obtain in succession a continuous and 


regular weld 


Adjustment of Parts to be Welded. 


Che maintaining in position of the parts to be welded is 
of great importance in boiler 


patch Or 


work. Failure to adjust the 


sheet to be welded exactly at the same level with 
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Fig.7 


the solid piece will retard the progress of the work and 


will decrease the strength of the weld. Furthermore one 


considering the phenomena of expansion and contraction 
that is bound to occur, must use good judgment as to the 


adjustment of the piece to be welded. 
Expansion and Contraction. 
Metallic parts will expand or increase in volume under the 
action of 


heat and on cooling, they contract or return to 


their ‘original volume. If the heating to the metal is raised 
slowly throughout the mass and is cooled in the same way 
the effects of expansion and contraction such as breaking or 
warping are not to be feared, since its action is uniform. This 
cannot be done in boiler work as we cannot heat the whole 


boiler or part of it when welding a patch or crack. On boiler 


welding the heat must be applied at one point, the metal tries 
to expand at this, and gince no force can stop expansion, it 
breaks or deforms the 


part which opposes it. lurthermore 


the contraction on cooling forms the opposite strains and 


brings the same results. Since the metal on boilers possesses 
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the property oi elongation, the effects of expansion and con- 
traction are not to be feared as much as those that have not. 
Of course these effects vary according to the shape of the 
pieces. If the expansion can take place in two or more 
directions, the strain or deformation can be remedied with a 
suitable hammering. On the contrary, if it is imprisoned in 
a solid sheet, it exercises its efforts at the point which stops 
it and may break the metal at this part. There is no use 
to try to oppose the expansion and contraction by force. 
What we can do is to avoid or limit their consequences. 
The best welder needs reflection and good judgment almost 
at every weld, because every job presents a different prob- 
lem, and in solving it right, before he attempts the weld, 
depends his success. 
Applications. 

back head sheet of a locomotive boiler 
worn out at the mud ring corners, about % inch to % inch 
deep. All the stay bolts were in position. In this case it 
is safe to build on enough metal at A and B until the low 
spots are brought to their original thickness, without fear of 
cracking or deforming the sheet. Since no internal melting 
was done, the expansion and contraction act on both sur- 
faces of the sheet. It is absolutely necessary in this case 


Fig. 1 shows a 
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Fig.8 


to clean off the surface of sheet from rust or scale previous 
to welding. No hammering or annealing is necessary for 
such welds. 

Fig. 2 shows a throat sheet of a locomotive boiler with 
two cracks between three stay bolts. In this case remove 
the three affected bolts, then bevel the edges to a 45 degree 
angle and clean the neighborhood of the edges from rust 
or scale, then heat the edges of the crack with the blow- 
pipe, and hammer edges in towards water space until % inch 
clearance is left between the edges. Then heat to cherry 
red at A and B; this will expand or open the crack slightly 
more; then weld up the open space in the cracks from the 
bottom up until it is even with the surface of the sheet. Care 
should be taken that enough metal is left in the three holes 
so it will tap a good thread. No annealing or hammering is 
necessary for this weld. In this case the expansion and 
contraction act on the curves at the edges caused by the 
hammering previous to welding. 

Fig. 3 shows two patches at A and B applied at the left aud 
right sheets of a locomotive boiler. The patches should al- 
ways be the same gauge as the sheet and the corners should 
be cut round. Then bevel the edges to 60 degree angle, tak- 
ing care that the edge on the side sheets should be good 
material. Above the mud ring or the vertical edge may 


be closed, but the horizontal edge should be separated about 
1g inch. 


The best means to adjust the patches in place is 











to clamp them with C clamps at the mud ring, <A 
method is to bolt them with 5-inch bolts at the m; 
Stay bolts and rivet holes may be drilled on patc! 


welding. Then commence to weld at C and when ab 
inches is welded, presuming that the welded porti 
bright red, it is necessary to hammer slightly a: 
anneal that same portion and follow in succession ¢!] 
way until D is reached. If the patch is adjusted wit! 
they may be left on until cool; if bolts are used they 
loosened slightly after weld is finished. 
welded only on two sides the expansion and contract 
carried out on the two other free sides. 


As these pat 


Fig. 4 shows a right side sheet of a locomotive bh 
be welded in the fire box. The stay bolts and rive: 
may be drilled or punched before welding and adjus 
place with C clamps to the mud ring and 5¢-inch bolts 
sheet. After bevelling the edges to a 45 degree an: 
edges are separated, as in Fig. 4, about % inch for 
lineal foot; this is to prevent overlapping. Then co: 
to weld from the close end, and while the welding 
tinued the edges will approach each other and when ¢ 










Foll yw t 


treme end is reached both edges will be closed. 
same annealing and hammering instructions as in Fiz 
The bolts or clamps may be left until cool. 
have three free sides, therefore the expansion and contrac- 
tion will act freely on these sides. 

Fig. 5 shows a throat sheet of a locomotive boiler wit! 


In this cas¢ 


patch to be welded on three sides. Stay bolts and rivet holes 
may be drilled on patch after welding. After bevelling edges 
to a 60 degree angle, the patch is slightly bent in the center 
lengthwise, about a half inch deep and hammered down at 
the bevelled edge, so it should be in line with the upper 
edge. Then adjust patch with C clamps or %-inch bolts and 
place patch so it will be close at A, Ys inch separated at B 
and % inch separated at C. Then commence to weld from 
the bottom up, continuing at B and finishing from top to 
bottom at C. Follow the same hammering and annealing 
directions as in Fig. 3. If clamps are used they may be left 
until cool; if bolts are used, it is necessary to remove them 
after welding. Then heat with the blowpipe at the bended 
portion in the center and when it attains a bright red, ham- 
mer same from top to bottom; this will increase the volum: 
of the patch and offset the effects of contraction. 

Fig. 6 shows a right side sheet of a locomotive boiler with 
a round patch to be welded. Stay bolts and rivet holes may 
be drilled after welding. After bevelling edges to a 60 degre: 
angle, the patch is dished out about % inch deep and ma: 
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Write US About Your Acetylene Supply 


Commercial Acetylene Welding Co. 


TLA ° EAST DEERFIELD, MASS. 
Se 80 Broadway, New York City TORONTO, ONT. 
SAN FRANCISCO, CALIF. 


AURORA, ILL. 

BOSTON, MASS. PEOPLES GAS BUILDING MOBERLY, MO. 

BOUND BROOK, N. J CHICAGO, ILLINOIS W. BERKELEY, CALIF. 
SY 





























36 THE WELDING ENGINEER 










about ye inch smaller all around. About the center of patch 


a 44-inch rod about 10 inches long is welded temporarily to 
facilitate the handling and adjusting of same. Then start 
welding from the bottom and continue so about two inches, 
then it 
I 


will be noticed that the opposite side raises about 


4 inch; if so it should be hammered in 


space until patch is in line with the sheet. 


towards 
Then 
welding all round until the bottom end is reached. 


water 
continue 
Follow 
Fig. 3. 
hammering the weld, the 


the same hammering and annealing directions as in 
should be taken that when 
metal should be a bright red. 


(are 
The welder must always re- 
member that the weakest point in steel is when it changes 
the red to dark 
period, a fracture is unavoidable. 


this 
After weld is finished, heat 
the center of patch about three inches in diameter to a bright 
red and hammer same all round the center. 


color from blue and if hammered at 


The patch being 
previously dished, the hammering will give more volume to 
the size of the patch, thus releasing the strain on the weld 
and offsetting the effects of contraction. 

shows 


Fig. 7 


a leit side sheet of a locomotive boiler with 
an oblong round corner patch. To weld this patch the same 
directions may be followed as in Fig. 6, with the exception 
that two or three rods may be temporarily welded on patch 


for handling and to the 


from bottom 


and finished at D. 


same, start welding 
at A, continuing at B, C 
Fig. 8 shows a locomotive dome with a 5-inch crack about 


1% inches below the rivets. In this case it is necessary to 
remove the rivets above the crack and the two adjoining 
the the crack. Then it is bevelled to a 60 degree 
angle and an opening of about vs of an inch is left. Then 


heat each end of the crack; this will expand or open the 


ends of 


crack slightly more; then commence to weld from one end 
to the other. After the weld is finished, heat with the blow- 
pipe about two inches below the crack, all along the weld- 
ing line, until the welding lines become black and heated 


portion red. In this case hammering or annealing is not 
The removing of the rivets and the preheating 
below the welding line after welding will offset the effects 


of expansion and contraction. 


necessary. 


Fig. 9 is an engraving of part of a flue sheet, with three 
bridges cracked as marked. In this case, bevel edges to a 
45 degree angle and heat with the blowpipe from E to A, 
and from B to H, this will expand or open the crack slightly 
more; then weld from A to B; then heat from I to B, and 


from C to F, and weld from B to C; again heat from H to C 





and D to G and weld from C to D. No hammering or an- 
nealing is necessary for the welds. 
A PORTABLE WELDING TRUCK. 
The R. I. Welding & Sheradizing Co., Providence, R. I., 


have some welding equipment which will be of interest to 

















the trade. 


The accompanying illustration shows their auto- 
mobile truck upon which has been mounted an electric weld- 
This outfit is used for boiler and tank work, etc. 


ing outfit. 











A short time ago this company welded a neck ont 
3,000 Ib. roll. 
this company. 


Oxy-acetylene welding is also a sp: 

A short time ago they wrecked a lar; 
very cuts necessary, at 
days ago they cut a 24-inch solid steel shaft at a lo 
facturing plant. Mr. William G. Winsor, Jr., is 


house, some large being 


this company. 





ELECTRIC ARC WELDING. 

Although probably most widely used in connect 

railroad work, electric arc welding is rapidly findi: 
uses in machine shops, steel works and in mines 

severe characteristic of the 

smelters, the arc welding equipment should find 


usage, service in 
and undoubtedly will form a very useful part of sh: 
ments in the near future. 


All commercial arc welding is done with either < 
metallic electrodes, taking power from constant ¢ 
constant With 

kinds of the 
taking 1,000 amp. or more, the latter referring princi 
cutting, as it is verv seldom that more than 
The 
trode welding may vary from 30 amp., or even lighte: 
200 The 
seems to be that the best grade of work can be do: 
bare electrodes without fluxes, but there are many a 
of the state that 
especially non-ferreous welding, require the use of 


voltage equipments. carbon elect 


work can be done, from lightest up 
500 


be used for even the heaviest welding. metall 


amp. for the heaviest work. consensus o 


use of fluxes, who many kinds 

In all cases of welding the test of the work is its 
and the operator is largely responsible for the su 
production of good welds. The generating equipment 
be of ample capacity to maintain a steady voltage u1 
severe service imposed by this work and so designed 
be free from sparking and over-heating during sever: 
loads. The quality of the electrodes also affects th« 
directly and in general the electrodes should be of si: 
texture, free from irregularities of all kinds and of 
chemical composition. 

An up-to-date arc welding equipment consists of a 
pound wound direct current generator designed to o; 
at some constant voltage from 60 to 75, 
any standard method of driving. The main control 
is vpually provided with a welding circuit of full capacity 
the equipment in addition to the customary field rheost 
instruments, etc., and each auxiliary welding panel is 
vided with a simple equipment consisting of control r! 
stats and automatic device for protecting the generator 
the work in case of short circuit, due to accident or 
lessness on the part of the operator. : 

Equipments have been standardized by the General Ek 
tric Company in capacities of 200, 300 and 400 amp. for 
table work and in capacities of 200, 300, 400, 500, 600, 80 
1,000 and 1,250 amp. for stationary work. While the s1 
sizes are generally designed for one operator only they 
be used for more operators if the work is of a sufficient 
light character, in which case the number of operators ca 
be increased up to the capacity of the equipment, and this 
latter condition holds good for all capacities. In this co 
nection it is interesting to note that for certain classes 
work there seems to be a definite movement toward inst 
ing large numbers of single operator equipments instead 
using large machines and a number of auxiliary panels. This 
movement seems to be based on the high cost of necessar\ 
heavy wiring work where leads must be carried long dis 
tances and, where only light work is to be done, it is ob\ 
ously advantageous to allow each operator to have full co! 
trol of the volts and amperes for his particular work. Ou: 
of the disadvantages of having a large number of small 
machines is encountered where heavy welding or heavy cut 


and arrange: 
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no mal Business Conditions Chapter D 
What we Are Doing to Meet Them 


In these days of STRENUOUS 
INDUSTRIAL PROSPERITY 


The manufacturer who gets what he wants 
when he wants it, is a lucky dog. 


With the demand exceeding the supply in 
thousands of lines, complete relief from the con- 
gestion is still a long way off. 


_ A list of the manufacturers who have made 
most superhuman efforts to meet the situation, 
would show The Linde Air Products Company’s 
_name close to the top. 


Since April lst, 1915 


We Have Actually Completed Six New 
Manufacturing Units Now Working To 
Capacity, Night and Day. 


Also, We Have Under Way, and Are Rush- 
ing to Completion, Still More Units, Making a 
Grand Total of More Than Fifty Linde Factor- 
ies and Warehouses, Situated in as Many 
Industrial Centers. 


Our suecess in rushing the completion of these 
successive additions to our chain of factories, has 
not only enabled us to keep pace with the demand, 
but to insure for the future, a surplus producing 

~ capacity. to take care of the sais fluctuation of — 
_ this demand. 


> Next week in this space we will tell how these 
- ‘fiew factories have enabled us to meet abnormal 
_ demands in specific instances. 


: - The Linde Air Products Com mpany 
42nd St. Building, New York City, 


a ** Largest Manufacturers of Oxygen in the Wara *i 
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ting is to be done, in which case the single high capacity 
equipment is much superior. 

With the constant voltage equipment a series rheostat is 
provided to vary the current supplied the arc and this varia- 
tion is accomplished by cutting in.and out various parts of 
the rheostat by means of a dial switch. In many installa- 
tions no automatic protection is provided, but it is believed 
that the slightly increased complexity caused by adding this 
device is well worth the added investment on account of the 
insurance against error. Mistakes are inevitable and there 
is a considerable loss of efficiency when it is necessary for 
the operator to walk even a short distance to restore the 
circuits to normal operating conditions and the loss is con- 
siderably greater if several peaks should come at one time, 
in which case the entire circuit might be shut down for an 
appreciable period. 


With a good automatic equipment the circuit will be 
broken as soon as the operator exceeds the current for 
which the equipment is set and the circuit will stay open as 
long as the operator holds the electrode on the work. As 
soon as the circuit is broken a small relay returns the cir- 
cuits to normal operating condition without loss of time or 
inconvenience to other operators. If desired, a preventive 
resistance can be inserted in the line instead of breaking 
the circuit and this resistance can be put in series with the 
arc before striking in order to prevent the initial rush of 
current sometimes taken by an inexperienced operator. 


One source of extreme trouble in many shops is the break- 
ing of taps in the work, which frequently results in scrapping 
the part affected. With the arc welding equipment it is a 
simple matter to remove these taps and the total time will 
vary from four to 10 minutes, depending upon the size of the 
tap and location of the break. When the break is below a 
certain distance from the surface of the work it is advisable 
to weld through a piece of pipe which is placed in the hole 
before starting the weld, and by such means 1-in. taps broken 
off 2 in. below the surface have been removed without in- 
jury to the thread. 


The annealing of laminations for electrical machines must 
be done out of contact with the air and the containers are 
subjected to the severest kind of treatment which results in 
their depreciating very rapidly. 

It is well known that street car equipments meet with hard 
usage, but they are being repaired practically as good as 
new by electric welding. Occasionally a gear case will drag 
on the pavement and be worn through, and it is a compara- 
tively simple matter to cut away the hole and make the 
gear case ready for service. 


In the heavier work of steam railroading we meet one of 
the most important applications of arc welding and one of 
which is meeting with the best of success. This is the weld- 
ing of tubes in locomotive flue sheets. 


In the still heavier work around steel mills, there are 
many places where the arc welding equipments will return 
enormous dividends every year. 


It is obviously impossible to illustrate even a small per- 
centage of the many things that can be done by arc welding 
and these few examples are presented more as an indication 
of what has been done rather than as an attempt to list all 
the possibilities of these equipments. Also, these examples 
indicate what can be done in repair work and practically 
nothing has been shown of the possibilities in regard to 
primary manufacture where many of these equipments are 
operating very successfully in welding all kinds of steel 
shapes for various manufacturing purposes. The speed and 


safety of these equipments as compared to other types of 
welding equipments is especially notable and it is doubtful 
if there are any other applications of electricity that are 
more useful and intetresting than this.—Electric Traction. 


The Editor of The Welding Engineer acknowled, 
of a novel piece of welding work, performed by M: 
This little job is in the form of a pape: 
made to resemble a flight of stairs. 
ers, were used, consisting of Bronze, Tin, Copper, S| 
(tank steel), Brass (cast), and 
Mr. Kopferschmidt is perhaps one of the foremos 
of metals in this country and this work illustrates 


ferschmidt. 


(rolled), 


A NOVEL WELDING JOB. 


bilities of the welding torch. 


A method of repairing a broken planer is descri 
The piece broken off was | 
welder who had been trying to repair the break 
make the new metal stick, because the break was n: 


accompanying sketch. 








REPAIRING A PLANER. 











tical. 


In this case a mould was made from a carboi 
supported in place as shown in accompanying sketc] 
weld was then made as usual. 


in the proper form. 


THE PRACTICAL WAY TO WELD CAST IROi: 
WITHOUT HARD SPOTS AND BLOWHOLES. 


About six years ago the writer after several years « 
menting was almost ready to believe it impossible to 
a soft close-grained cast iron weld without hard spots 





By J. B. Diehl. 


one day this argument arose in his mind. 


aluminum I puddle the metal adding a little flux to 
up the alumina or oxide which is heavier and melts at a 
higher temperature than aluminum, and then skin the 
out of the metal which is necessary to secure a goo: 
why wouldn’t that method work out on cast iron. 

The only method known by the writer at that time was t 
use a flux consisting of sal soda and bicarbonate of 
Melt cast iron, add flux and flow rod into break. 

So it was decided to try the aluminum puddle metho 


cast iron. 


It is impossible to use a paddle of any other metal 
cast iron owing to the high melting point of that metal 

When some castings are heated and groved, it will 
noticed that a heavy coating of oxide has formed on « 
Torch should be worked over 
vicinity for a few minutes, then held in one position 
the metal reaches fusion point. 
dipped in flux, then pushed into side of grove to break s 
Dig oxide from bottom of crack, add more flux to allow 
tom to run together and fill grove gradually making 
to puddle metal well with welding rod and removing 


side of grove. 


oxide. 


(Continued on page 42) 





Seven metals, j 








The mould retained th: 











Rod should be heated 
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: I | The New B. B. B. 
: WELDING and CUTTING { 
| OUTFIT, Complete 


offers you tnlimited opportunities for more business and 
bigger profits in all kinds of manufacturing and repair 
work. This outfit is the result of years of study and re- 
search by our engineering department; designed to insure the safety 
of the operator; all parts are made chemically as well as mechan- 
ically correct. You will be interested in our Diaphragm Safety 
Device; the special construction of our Regulators; and the many ri ' : 
‘ : : 2 : E ee eis he Complete Outfit includes the following, packed 
new features in the B-B-B Welding and Cutting Torches. This neatly in a durable case, with lock: 
; ’ ; F 1 No, 865 Welding torch equipped with seven tips of 
is a high-grade outfit for high-grade work and utmost safety— various sizes; 1 No. 855 Cutting torch equipped with 4 
a Seek AM three tips; 15 ft. 14” 3-ply rubbe rgen | e 55 ft. o 
all parts are dependable, accurate and reliable—it is the outfit you 1” 3-ply rubber Ra. one jane te ee Pa 
. - . : F ouplings; 1 No. 1307 Oxygen We y ‘ut- 
need to get the biggest share of the welding and cutting profits. tien Regulator; 1 No 1327 ater ee a 
and Cutting Regulator; 1 lb. Cast Tron flux; # The 
= Copper-Brass and Bronze flux; 1 Ib. o _3.B.B. 
s P - d luminum flux; 1 Ib. Cast Iron welding Compan 
Fill in and return the Coupon for our big com- rods; 11h. Aluminum welding rods: 1 me ” Fe on 
plete catalog, showing details of construction, ete we gy pomst 3 Ib Bronze weld- Ohio 
A 7 . 1s rods, a Asbestos gloves; a 
with prices, etc. No obligation to you. 1 Pair Goggles; 1 Wrench; 1 Book 4” Please mail your 
of Instructions. e complete catalog 
a of Oxy-Acetylene 
# Welding and Cutting 
a . . 
TH = B OC *K-BE( KER ( O a Apparatus, with prices, 
o 


al etc. 
a 


General Offices and Factories, Cleveland, Ohio «” Name 


a 
Branches in the Larger Cities 





ll a 
a Address . 
a 
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tal A Revised Edition of 


. HART’S Finding the idea 


WELDING || You. Want, Quickly! 


If you can’t use an idea in THE 
WELDING ENGINEER in January, 

e THEORY, PRACTICE, APPARATUS 
- AND TESTS 


perhaps it will repay you many 
times the subscription price 
Second Edition. Revised, Enlarged and Reset. 


next July. 
Yet when you can use that idea, 
are you always able to find 


210 pages, 6x9. 127 illustrations. the article immediately—or do 
cn Q you have to rummage for it in 
ide $2.50 (10/6) net, postpaid. forgotten places, often to find 
sO ah : . . ° that it is lost? Keeping your 
The book is a clearly written discussion of the back copies in a usable form is 
various systems and apparatus, telling how te use only one of the advantages of 
4 them, giving some cost data, and an immense 
la picin ry oe THE WELDING ENGINEER 
amount of useful information. 
. ; It is of real value to any engineer having weld- If your associates must borrow your WELDING ENGINEER, 
pi ing problems, since it contains so much of practical hand it to him in a binder; he can’t forget to return it. 
information, suggestions and data taken from Again, this new binder will keep your copies free from 
an records of results dust and germs—with no torn and mutilated pages. 
i CONTENTS With this Binder you can convert your pile of magazines 
I. The Metals.—Iron, Platinum, Gold, Silver, Aluminum into a valuable ready-reference business library—you — 
be Copper, Nickel, Welded Products. ‘Il. Electric Welding.— at your finger-tips the actual knacks, ee oem 
“h General, The La Grange-Hoho Process; The Zerener Electric by the experiences of other welders. 
iC Bl 


lowpipe; The Bernardos Arc-welding Process; The Slavianoff 
oc Arc-welding Process; Combination Slavianoff and Bernardos 
whe rocesses; The Thomson Process. III. Hot-Flame Welding.— 
il ‘he Oxy-acetylene Process; The Oxy-hydrogen Process. IV. 

e Thermit Process. V. Miscellaneous Welding and Solder- 
nd ing Processes.—The Laffitte Welding Plate; The Ferrofix 

azing Process; Brazing and Soldering; The Blaugas Proc- 
in ess; Glossary of Terms. 


Each “Arnold” binder, made especially for us, has a ca- 
pacity of 12 issues—nearly 500 pages of ideas and sugges- 
tions from the “other man.” Bound in the latest scratch- 
proof, dirt-defying, reverse green Buckram cloth; solid 
metal back. To tnsert magazine, merely place one of the 
rods between any two pages and slip it over the binding 
posts—no ripping or cutting necessary. Neatly stamped 
with THE WELDING ENGINEER logotype. 

etter send for your Binder TODAY—before this impor- 
iow March issue is mislaid. Furnished AT COST—Price, 
$1.00. Two copies, $1.75. 


THE WELDING ENGINEER, 608 S. Dearborn St., CHICAGO 
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608 S. Dearborn Street, | CHICAGO, ILL. 
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News - 





The fifteenth annual general meeting of the British Acety- 
lene and Welding Association was held in London, England, 
June 20th. 





The Union Carbide Co. is erecting in Saude, about 60 miles 
from Bergen, Norway, premises and plant for the manufac- 
ture of calcium carbide. The company proposes to com- 
mence with 20,000 h. p., rising to 40,000 h. p. (Acetylene L. & 
W. Journal, England.) 





G. F. Ferrier & Co., 231 Euclid Ave., Pittsburgh, Pa., are 
manufacturing welding torches and carbon removing outfits. 





The Chaussee Kerosene Torch for preheating welding jobs 
has been placed on the market by the Alger Supply Com- 
pany, Peoples Gas Building, Chicago. This torch is said to 
give out a tremendous heat, a clean flame, will not carbonize 
and can be used in any position. No. 1-A is especially adapted 
for preheating for welding work. A complete description of 
this new tool will appear in a later issue. 





The Henderson-Willis Welding & Cutting Co. have issued 
a new circular describing welding and cutting apparatus, also 


regulators, parts, supplies, etc. 





The Bureau of Census, Department of Cominerce, has is- 
sued a statement relative to summary of the oxygen and 
hydrogen business for 1914. In part it is as follows: 


Oxygen and Hydrogen. 

As a commercial commodity oxygen was manufactured by 
51 establishments in 1914 and by 20 in 1909, and the growth 
in output has been enormous. The production in 1914 aggre- 
gated 104,714,321 cubic feet, valued at $1,829,446, representing 
an increase of over 100,000,000 cubic feet, or 2,645.5 per cent, 
in quantity, and of $1,651,977, or 930.8 per cent, in value, as 
compared with the corresponding figures for 1909. The out- 
put in 1914 includes 9,500,000 cubic feet of medicated oxygen. 
Of the 51 establishments reported for 1914, 8 were located in 
New York, 6 in Missouri, 6 in Ohio, 6 in Pennsylvania, 5 in 
Massachusetts, 4 in California, 2 in Indiana, 2 in Wisconsin, 
and 1 each in Connecticut, Georgia, Illinois, lowa, Maryland, 
Michigan, Minnesota, Montana, Nebraska, New Jersey, Ten- 
nessee, and Texas. 

The output of hydrogen for sale in 1914 was 1,669,063 cubic 
feet, valued at $16,671, and was reported by 6 establishments, 
of which 2 were located in Wisconsin and 1 each in Connec- 
ticut, Indiana, Iowa, and Ohio. No comparable data for 1909 


are available. 









INTERNATIONAL OXYGEN COMPANY ENLARGES 
ITS FACILITIES 

The International Oxygen Company, with offices at 115 
Broadway, New York, is installing a new plant at College 
Point, L. L., for the manufacture of oxygen and hydrogen 
zas. It is expected that the installation will be completed 
late in August or early in September; after which the 
Company’s increasing trade in Brooklyn and environs, as 
well as in Manhattan, will be largely handled from this 
»oint. Heretofore this local business has been supplied 
‘rom the Company’s Newark works, and the new location 
will mean larger and better facilities and more prompt 
service in the supply of gases in cylinders. 

About six years ago the Company brought to America 








Lene 


the rights to manufacture electrolytic gas 


paratus under some well known European p 
oxygen-hydrogen generating plant was installed 
strate the efficiency of the apparatus and the 
of gases—both representing standards unknown 
up to that time. 

The advantages of the I. O. C. system an 
were so quickly recognized by the American indus 
that the Newark, N. J., factory has since been 
capacity in supplying the demand for the Com; 
erators, which are made in both the unit and 
types. 

The manufacture of apparatus is the main busi 
Company, this feature of its work being concentrs 
Newark factory. The manufacture and distribut 
in cylinders is a local and a secondary feature, ‘1 
and College Point plants supply Greater New 
the adjoining industrial section of New Jersey 
at Verona, Pa., has its outlet in the Pittsburgh di 





NEW PREST-O-LITE INSTRUCTION BO: 
A new book on oxy-acetylene welding and 
just been published by The Prest-O-Lite Co., Inc.. 
lis, Ind., being prepared by H. Sidney Smith 
s3rennan. This book is well bound and consists o} 
and cover. The purpose of the book is to present, i 
plest language, a brief description of the practical] 
tions of oxy-acetylene welding and cutting. It 
expressiy written for the man with little or no 
knowledge of the process and technical languag: 
avoided as much as possible. The operator is ¢ 
such facts as were considered necessary to a ck 
standing of the process, with the least amount o! 
This book has not been written to apply only to Pres 
apparatus, but to every make of apparatus. The ho 
with a few introductory remarks on welding, whi 
lowed by a short chapter on the applications of 
pipe, also a short chapter on the qualifications of the 
The following chapters appear in the order nam 
Correct Welding Flame, Care of the Welding Blow 
Preparation for Welding, Preheating, Reheating and 
ing, Filling Rods, Fluxes, Execution of Welds, I: 


Steels, High Carbon or Hard Steel, Cast Steel, Special St 


Cast Iron, Malleable Cast Iron, Cast Aluminum, Sheet 


inum, Copper, Brass, Lead, Sundry Uses, Oxy-Acetylen 


ting. The book also contains many interesting and 
tables on welding and cutting results, as well as a list 
portant things to remember. 








A SPECIAL SPOT WELDING MACHINE. 


A special spot welding machine that is entirely aut 
in its operation has been designed and built by the N 
Electric Welder Company, Warren, Ohio. It is us 
assembling work in a shop specializing in pressed 
forms. Formerly this work was done by several 


machines, and, while they have been supplanted 01 


particular class of work, they will still be used for 
operations where electric welding is not practical 
economical standpoint. The work handled by the n 
consists of two 12-ft. sections, one a flat member 
other a formed section having a series of holes in tl 
The machine will spot weld the two pieces togethe: 
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the welding being done on both sides simultane- 
the rate of 40 welds per minute. 
irk is fed through the machine by friction rollers, 
e operated by a ratchet gear above and to the left 
cond large gear, that in turn is controlled by a cam 
ft of this gear. In the intervals between the move- 
‘ the ratchet gear, the welding points, which are 
soled, are brought into contact with the work by a 
ich can be seen between the uprights of the frame 
ow the water hose. The temperature and flow of 
ter supplied for cooling the welding points is indi- 
n the drip cup through which the water passes as it 
rom the cooling system into the waste. The power 
erating the machine is furnished by a 2-hp. motor, 
nounted on the machine base and running at 1,200 r.p.m., 
which in turn operates through a train of gears. 
— | 
IMPERIAL WELDING AND CUTTING BOOK. 
One of the latest additions to our library of useful hand 
hooks on welding comes from the Imperial Brass Mfg. Co., 
1200 W. Harrison Street, Chicago. This book is handsomely 
hound and consists of 56 pages and cover, is thoroughly il- 
lustrated and is written along practical lines. The text is 
free from technical verbiage, but covers the fundamentals 
thoroughly. The following chapters will give some indica- 
tion of the practical character of the book: Suggestions 
For Beginners, Principle of Welding, Care of Apparatus, 
Expansion and Contraction, Preheating Agencies, Welding 
Tables, Clamping Devices and Tools, Regulation of the Flame, 
Bevelling or Chamfering, How To Hold the Welding Torch, 
Welding Cast Iron, Malleable Cast Iron, Steel and Iron, 
Preparation of the Weld, Medium and Hard Steels, Alum- 
inum, Copper, Brass and Bronze, Miscellaneous Metals, Fig- 
uring Costs, How to Cut, General Hints on Cutting, Oxy- 
Hydrogen Process, Carbon Burning, etc., together with many 
useful hints and suggestions. This book is sure to meet with 
favor. While it was published for Imperial users, copies may 
be had at $1.00 each, postpaid. 


WELDER AT THE FRONT. 

Leo A. Baron, formerly in the welding business in Elk- 
hart, and who has been a contributor to The Welding 
Engineer, is a Corporal in Co. E, 3rd Indiana Infantry, sta- 
tioned at Llano Grande, Texas, which is very near the bor- 
der. Corporal Baron may have an opportunity to do some 
emergency welding work before his outfit returns. 


The Davis-Bournonville Co. have moved their Chicago 
headquarters from the Monadnock Bldg., to 147 W. Austin 
\ve., which is adjacent to the local demonstrating plant. 




















INSTRUCTIONS 
For WELDING 
anon CUTTING 





THESE INSTRUCTIONS ARE NOT ONLY FOR THE OPERaTOR 
eur mw tee mest mace FOR THE MAN 
HIGHER UP ro xnow re cssewrais ano 
THEN GEE THE CRORMOUS FORSISKITICS WITH an Ye- 
TO-DATE CQUIPMENT 























Can You Sell 
Welding Materials 


If you are familiar with the 
welding business and can sell 
goods to the welding trade, and 
can carry a stock of materials 
worth at least two hundred dol- 
lars, we have a good proposi- 
tion for you. 

Write us about your terri- 


tory. We need more distrib- 
utors. 


WELDING MATERIALS 


720—115 South Dearborn Street 
CHICAGO 











Back issues of the Welding Engineer 
are in demand. If you are not saving 
your copies send them to us and we 
will extend your subscription. 


Early issues are especially wanted. 














Comparison Will Tell the Tale 


We will send our Welding and Cutting equipment to you on 
approval and let you be the judge as to our superiority. 
We manufacture and sell everything for the welding shop. 


Superior Oxy-Acetylene Machine Co. 
Hamilton, Ohio 
Bell Phone 474-R Night Call 1276-R 











Oxy Welding 
Acetylene & e Apparatus 


Cutting and Decarbonizing Apparatus 
Parts and Supplies 


wy ‘ITED STATES WELDING CO., Minneapolis, Minn. 











WELDING PHOTOGRAPHS 


We make a SPECIALTY of 
photographing welding jobs 


Chicago Architectural Photographing Co. 
140 So. Dearborn Street Chicago, Illinois 

















(Continued from page 38) 

Melted cast iron will combine readily with oxygen forming 
oxide of iron, sometimes called silica or slag which is lighter 
than cast iron but melting at a higher temperature and will 
float to top if metal kept in a thoroughly fluid condi- 
tion. Rod should be rapped against something handy to dis- 
lodge oxide as it is removed from the weld. By taking the 
proper care preheating and slow cooling, this method 
will allow a soft close-grained weld that can be filed very 
easily. 


is 


in 


Care should be taken in joining surface edges to remove 
all oxide visible as this is where hard spots are most frequent. 
Always remove grease and paint from vicinity of weld, as 
some castings have a fire proof paint which will not burn 
off but leaves an oxide which is very hard to remove. 

In practically every case where a weld contains blowholes, 
it is caused by not having the metal hot enough before weld- 
ing is started, or a poor torch with incorrect gas mixtures. 
In cast iron welding the flame must be kept neutral for best 
results. 

Blowholes, the writer believes, are caused by small quan- 
tities of gas being secreted in pockets formed by oxide. If 
metal is kept in a fluid condition, this oxide will rise to sur- 
face and pockets destroyed, but when metal is not hot enough 
the cold metal chills the metal melted by torch forming these 
pockets readily. (Safety First) Bring casting to good weld- 
ing heat before starting and job will be half done. Of course 
it will be up to the operator to determine just how much cer- 
tain castings should be heated, always remembering in some 
cases too much heat is worse than not enough. 





SHIELD FOR ARC WELDING. 

In arc welding a wooden easel with a double thickness 
of ruby glass, 6 in. in diameter, through which to view the 
work, is used in the shops of the Ogden, Logan & Idaho 
Railway, at Ogden, Utah, for a shield to the operator’s 
eyes. Wings on either side offer additional protection. This 
arrangement is cooler than the usual hood and the operator 
can examine his work at any time.—Electric Traction. 








BLOW TORCH FOR LIGHT SOLDERING. 

For light soldering work about a car, such as wiring 
for heater motors, etc., Mr. Thomas Miller, foreman of 
the McCellan street car house of the Schenectady Railway 
Company, uses a small blow torch of his own manufacture. 
This device has been found to be a time and labor saver 
inasmuch as it, being light and compact, is easily carried 
from one piece of work to another, and, always being at 
hand, renders it unnecessary to go for the regular blow 
torch whenever it is desired to do a light piece of work. 

The blow torch consists of a small tank, on the outside 
of which is fastened by set screw a brass tube, with a hole 
directly back of the flame, alcohol being used. On the other 
end of the tube is attached a rubber tube with sufficient 
lead to reach the mouth of the workman, “lung power” 
being employed. Although this device is of simple con- 
struction, it has been found of great convenience—Electric 
Traction. 





Editor: 

In the July issue of the “Welding Engineer” I notice 
a short article by Mr. B. Kopferschmidt, entitled “Modern 
Tools for the Welding Shop,” in which he mentions 
“Carbonized blocks.” It seems to me that carbonite as it is 
usually called is really worthy of a little more than a passing 
comment, as there are very few things that save more time 
and trouble around a job welding shop than carbonite. 

While most experienced welders use it as a matter of 
course, I have found that there are quite a few welders who 
have never heard of it, or at least, are not using it. In order 
to overcome this to a certain extent, it might be well to say a 
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few words as to what carbonite is and to give 
more general uses. 

Carbonite is a black carboniferous substance, 
and comes in the shapes of rods and slabs, abou 
long and from % to 1 inch thick, the slabs being 
inches wide. These large pieces can be sawed or 
to any size to suit the conditions. Its usefulness 
comes from the fact that it will not melt or burn 
intense heat of the oxy-acetylene flame. 

All welders are familiar with the fact that c 
extremely fluid when melted and it is often quit 
to keep it from running out of the weld and ca 
siderable trouble, and it is right there where car] 
us out. 

It will only be possible to give a few of its mo: 
uses here, and it must be left to the resourcefuln 
welder to apply it to his individual work. 

Take for instance a case as shown in figure I, 
crack runs thru a round hole. As cast iron 
not always as soft as they might be, it is very cd: 
eliminate as much machine work as possible. Th 
avoid the drilling out of the hole after the weld i 
is only necessary to cut off a short piece of car| 
and fit it into the hole, then go ahead and weld wu 
and after it is finished remove the carbonite and the 
still be in good shape. Should the hole be threa 
carbonite can be fitted by twisting and the threads 
themselves in. After the weld is made, all that 
necessary is to run a finishing tap thru, to clea 
scale. 

Its application in slab form is much more extens 
few of its more important uses will serve to give s 
of what can be done with it. 

Quite often a small piece of a casting is broken 
lost, as shown in figure II, by backing the hole uw 
piece of flat carbonite, it can be filled in with ease. 
or any kind of a projection is to be built up, the « 
can be cut up into oblong blocks about 2”x34”x” 
around or along the rib or projection, so as to form 
of mold and after the metal has been filled in level 
first set of blocks, another layer can be added until 1 


sired height is reached. These pieces can also be used 


filling up a wide or deep chamber, to keep the liquid 
from running away at the edges. 
In fact it can be used almost any place where it 


advantage to save a hole or to keep the molten metal fro 


running away at the edges. 

I have been experimenting for some time with a 
clay that would bake under the heat of the torch ai 
not shrink or fly off as fire clay does. 


past¢ 







I believe that such at 


article would be of great help in a welding shop, as it would 
serve the same purpose as carbonite and be muck easier t 


mould into the desired shape. 


After the small pieces have been used they should be saved 
and put in a box and in time you would have an assortment 


to meet most any needs. 


Carbonite can be obtained from any firm that h 


welding equipment and supplies. 
Yours very truly, 
ROBT. B. 
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The Man Who Knows Specifies 


Westinghouse 
Arc Welding Equipment 


because— 


1. IT SAVES TIME AND MONEY as com- 
pared with other methods. 


2. IT IS SIMPLE—producing maximum re- 


sults, minimum attention and maintenance 
expense. : 


38. IT IS FLEXIBLE—enabling all classes of 
work to be done simultaneously without inter- 
ference. 


4. IT IS BACKED by eleven years of practical 


experience and research work. 


A list of users will be of interest to you—Send for it. 


Westinghouse Electric & Mfg. Co. 


EAST PITTSBURGH, PA. 
Say Welding — Think Westinghouse 
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New neck east om to large roll made with the ald of Thermit 
having the pods cast in at the same time. 


E 


i 





Large bevel gear on which two new teeth and crack have been 
repaired. 


~ 





New crank pin welded tn by the Shormit Prose. 





We Are 
Prepared 


To Undertake at a 
Moment’s Notice 
the Handling of Any 
Serious Breakdown 


° 


Breakage and wear in stee! mil! 
and other manufacturing plants ha 
been greater at this time than ev: 
before. 

We have been called upon by s: 
many large iron and steel companic: 
recently to make quick repairs t: 
broken rolls and pinions, connect 
ing rods, shears, crank shafts, loco. 
motive frames, and many other sec 
tions, the breakage of which ofte 
means a serious delay in the opera 
tion of the plant, if not a complet: 
shut-down. 

‘Wire or telephone our nearest 
ofhice and we will proceed at onc« 
for arranging the shipment of ma. 
terials and send an expert to super 
vise the repair. 

We have an eighty-page pam 
phlet devoted exclusively to this 
class of work, which is known as 
pamphlet No. 1779, and tells how 
the work is executed and how you 
can do the work yourselves. 


Goldschmidt Thermit Co. 


William C, Cuntz, General Manager 
‘Equitable Bldg., 120 Broadway 
New York 


329 Folsom Street, Sen Francisco 7900 South Chicage Avenue, Chicago 
108 Richmead Street, W., Tereste, Ont. 
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